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DOWELL CALIPER SURVEYS! = Te 
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, 
Accurate, sharply defined survey logs—that’s j 
what you can expect when you call on Dowell ne i 3 
for a caliper survey. 
The improved caliper, engineered and de- jf 
veloped by Dowell, automatically records mags 
directly on an extra-wide linear chart, giving J Of 
a precise measurement of irregularities in the 4. / p os 
well bore hole. New standards of accuracy val 
are also achieved by use of an electronically } it 
balanced circuit—measuring well bore diam- ra f 
eters up to 36 inches. . / f \ 
at i] 
The caliper survey is just one of the Electric ne 
Pilot services offered by experienced Dowell 4 zz 
engineers. Ask your nearest Dowell station 
for a copy of the booklet describing all of —ben 
the Electric Pilot Services. Ask also about t ELS 
Selective Acidizing, Plastic Service and ~ an 
Chemical Scale Removal Service for heat ee ’ cas 
exchange equipment. Dowell products include ZL ook Ww 
Jelflake, Paraffin Solvents and Bulk Inhibited i. pXate 
Hydrochloric Acid. pt . 
Dar 
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DOWELL INCORPORATED —— Porivi 
Tulsa 3, Oklahoma Dusit 
FOR OIL INDUSTRY CHEMICAL SERVICE ‘qua 
Subsidiary of The Dow Chemical Company te Thaste 
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“Petroleum Promotes Progress” pn | 
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PRICE OF OIL 








WITHIN RECENT DAYS there has been consid- 
erable talk of a crude oil price increase. \WWhether 
or not it will come is something else. Possibly there 
is a 50-50 chance that it will. 


We do not believe that the heavy buyers of crude 
oil want to see a price increase, because they are 
fearful of the effect of further advances at this time. 
But it is true that this same situation prevailed 
before and shortly after the last price increase and 
that the heavy buyers fell into line rather than lose 
connections. 


A study of the financial statements of 30 leading oil 
companies shows that their profits for the first 
quarter of 1948 were nearly 100 percent above that 
of the first quarter of 1947. 


The position of those companies who are regarded 
as sellers, rather than purchasers of crude oil, was 
especially strong. There is no reason to think that 
the position of the smaller producer is not strong 
also. 


During the war and some time thereafter, before 
the price of crude was advanced, the producer was 
in a most unenviable position, but that situation 
has been changed. 


Of course the producer knows, as does any one else 
who will study the situation, that he is selling oil 
developed with low cost drilling, and that if he 
stays in business he must replace it with oil which 
will cost a great deal more to find and produce, but 


somewhere there must be a point of salety— satety 
in staying in business from a political as well as a 


financial standpoint. 


But such considerations do not always control. The 
shortage of a given refining company may cause it 
to push up the price of oil in the hope that it will 
be able to secure an adequate supply without too 
much disturbance of the market. The fact that such 
an action usually results in a general price increase 
is too easily forgotten—and when there is a general 
price increase the said refiner finds himself right 
back in the old groove. 


\s we have said many times, this publication’s 
prosperity is directly dependent upon the prosperity 
of the producing and pipe line branches of the oil 
industry, so if a price increase would be a good 
and a sound thing for the industry it would be 
good and sound for us—but, we must keep in mind 
the long range prospects—the soundness of the gen 
eral situation, and from that viewpoint, in which 
we surely must be in accord with our industry, we 
feel that further price increases at this time would 
likely cost more than they would produce. 


The last price increase was followed by govern 
menta] investigations and a general repercussion 
which was not healthy, If a further price increase 
should coincide with the inability of the industry to 
deliver all of the petroleum products for which there 
will be a demand during the next nine months, then 
not only the marketer but the producer would be 
placed in a most unenviable position. 





——AN INVITATION 


ELSEWHERE IN this issue of Wor_p Ot, infor 
mation is presented on the library of Wortp Ot, 
and an invitation is extended to the oil public to 
make use of its facilities. 


Naturally everyone on Wortp Ot staff is proud 
of the library facilities which all of us have had a 
part in building up over a period of many years 
and which we are still improving. It has been the 
privilege of many of us to visit the libraries of other 
business papers and thus far we have not seen its 
equal. But lest we be accused of immodesty we 
hasten to add that we fully realize that the facilities 
teferred to on other pages of this issue are not per- 


fect or even close to perfect. Nor are we, as a staff, 
satisfied with them. 

Daily our library is having an increasing number 
of visitors from the Houston area with a sprinkling 


of men from other areas, They are all welcome. 
You will be, too. 


Now L. 
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CLEAN UP THE “WORKING SURFACE” OF YOUR CASING 


Read these facts about the Baker Rotary Casing Scraper 


Have you ever tried to run testing 
tools or a swab, and had the rubber 
packing unit or the rubber cups so badly 
cut, torn and mutilated that the run was 
a failure? The chances are that trouble 
was caused by burrs from gunshot holes 
or by the sheath of hardened cement or 
mud which remains on the inside walls 
of casing, even after a bit of maximum 
possible gauge has been used to drill 
out after a cement job. 

Until quite recently there was no 
fast, simple method of overcoming these 
difhiaulties. Now, however, it is truly a 
waste of time, temper and money to leave 
any obstructions adhering to or protrud- 
ing from the ‘working surface’’ of your 
casing. The Baker Rotary Casing Scraper 
quickly, positively and economically 
removes a// obstructions from the inside 
walls of casing, leaving the surface clean 
and smooth—ready for zmmediate testing 
























(Left) With only four 
springs back of each 
blade, burrs from gun- 
shot holes are readily 
removed, 


(Below) Notice the 
‘trouble-making" sheath 
of cement left behind the 
bit, and how the blades 
remove it 
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and completion—and in good condition 
for any remedial or work-over opera- 
tions one year or ten years in the future. 


STRONG, SIMPLE CONSTRUCTION 

The Baker Rotary Casing Scraper con- 
sists of a strong body in which three 
long, reamer-type, hard-faced blades are 
vertically mounted. These three blades 
form an expansible reamer due to the 
fact that they are pressed outward against 
the inside walls of the casing by a num- 
ber of coil springs. This self-equalizing 
feature insures constant, uniform con- 
tact with the walls of the casing, and is 
one of the secrets of the clean, smooth 
scraping action. Hard facing is applied 
in a flat, rectangular recess to form the 
long cutting edge of each blade, and a 
worthwhile amount of scraping can be 
done before the blades are dulled. 

Ample circulating areas permit free 
disposal of cuttings; the streamlined 
exterior of the body insures ease in run- 
ning-in; and if by accident the Casing 
Scraper is run out of the lower end of 
the casing, there is no difficulty in bring- 
ing it back inside for removal from 
the well. 


FACTS ABOUT ITS USE 
The ideal time to use a Baker Rotary 
Casing Scraper is while the rotary rig is 
still up and the crew is on hand. Install 
the Casing Scraper just above the bit 
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when going in to drill out the cement 
shoe. Even when a bit of the maximum 
possible gauge is used for drilling-our, 
a thin, hard sheath (or skin) of cement 
will still remain adhering to the inside 
walls of the casing. The Baker Rotary 
Casing Scraper removes not only this 
hardened sheath of cement, but also 
scrapes away all mill scale, and smooths 
out rough areas. The inside of the cas- 
ing is left clean and smooth, ready for 
trouble-free, down-hole work immedi- 
ately thereafter, or at any future time. 

If the well is gun perforated, then a 
second run of the Baker Rotary Casing 
Scraper will remove any burrs left around 
the gun-shot holes. The slight additional 
cost of this second run is negligible when 
you consider what the clean, smooth cas- 
ing will mean when any future down- 
hole work is done. 

If at a later time, after the rotary has 
been removed, obstructions on the inside 
walls of the casing interfere with oper- 
ations, the Baker Rotary Casing Scraper 
still can be employed successfully. By 
running the Casing Scraper on tubing, 
and rotating manually with tongs, lim- 
ited areas may be scraped; while several 
hundred feet of casing have been scraped 
by rotation of the tubing with an end- 
less spinning rope, or by means of air 
tongs. 


IT’S EASY TO HAVE THE ‘WORKING 
SURFACE” OF YOUR CASING 
IN PERFECT CONDITION 

Baker Rotary Casing Scrapers are 
furnished on a low-cost rental basis in 
domestic fields, and your crews can run 
them easily and successfully to scrape the 
“working surface” of the casing before 
running casing, tubing, liners, swabs, test- 
ing tools, cement retainers, packers or 
other similar tools. It pays off in savings 
of time, temper and money.—Why not 
call the nearest Baker service engineer 
and start enjoying these benefits in your 
wells? 
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Inflation Victim: 
A Good Day’s Work 


LIKE A MAN on a drunk, the giddy 
U. S. economy took another swig out of 
the bottle of inflation last month. 

The bull market was roaring. 
pects looked good for continued high 
prices and steady profits. A new epidemic 
of strikes was unlikely as employers 
yielded to wage requests. There was no 
drop in demand. Buying power was un- 
checked. 

Under this whoop-em-up pressure, 
prices were forced skyward along a 
broadening front. Even General Electric, 
which had vowed to hold the line on the 
tried-and-true principle that for every 
binge there must be a hangover, was 
compelled to give up and dish out a 
pay hike. 

As thinking 
viewed the sad situation, they had reason 
to be concerned by more than an im- 
potent dollar. Hardly less perturbing is 
the cheapened man-hour of work. Both 
the quality and quantity of the average 
employe’s work is sub-normal by pre- 
war standards. And the disparity be- 
tween the purchasing power of the hard 
money of ’39 and the gamboling green- 
back of today doesn’t entirely account 
for it. If prices are up, then so, too, are 
wages, and the incentives of grocery 
bills, rent, and shoes for the children are 
no less urgent than before the war. 

Why, then, does it grow increasingly 
difficult to 
work? 


Pros- 


men in all industries 


purchase an honest day’s 
The answer lies outside the realm of 
the statistician. It will also elude the 
executive who attempts to gauge his em- 
ployes’ temper with a chart. The answer 
is nearer the grasp of a foreman whom 
we recently challenged with the prob- 
lem. “The trouble is,” said he, “nobody 
gives a damn anymore. Time after time 
I hire men that I know to be good men 
[ give them bonuses, pay them over the 
scale, and what happens? They work a 
couple of months and then blow—maybe 
to another town, another job, or maybe 
they'll just sit on their rear ends till their 
money’s gone. 
think it’s restlessness 
war. Sometimes I think 


“Sometimes | 
caused by the 
it’s just a case of too many jobs. Maybe 
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security isn’t enough to hold a man to 
his job. Maybe he’s got to be about half- 
scared he’ll starve to death unless he 
keeps turning out good work and lots of 
it. But whatever the reason behind it, 
I’m convinced of this: ‘People just plain 
don’t give a damn anymore.’’ 


Regulations Preventing 
Full Use of Natural Gas 


NATURAL GAS could be making a 
much greater contribution to the energy 
supply of the United States if it were 
not for government regulations that dis- 
courage operations in all phases of the 
industry. Elimination of these restric- 
tions is necessary to promote the maxi- 
mum utilization of natural gas. These 
points were made by James E. Pew, 
manager of Sun Oil Company’s natural 
gas and natural gasoline division, in the 
company’s magazine “Our Sun.” 
Natural gas is needed to fill the gaps 
caused by rapidly climbing demands on 
the nation’s overall enegry supply, as- 
serted Pew, who was director of the 
riatural gas and natural gasoline division 
of the Petroleum Administration for 
War during World War II. 
Unsettled world conditions accent the 
need for greater utilization of America’s 
natural gas reserves, said Pew. “Putting 
these vast natural gas surpluses to use 
would realistically bulwark our fuel re- 
sources and safeguard against any pos- 
sible failure in energy supply. In the 
conditions,” he 
in the pro- 


present world 


“self-sufficiency 


face of 
continued, 
duction of energy becomes a paramount 
consideration. Yet, as a nation, we 
seem as uncertain about a realistic pol- 
icy on natural gas, which is here today, 
as we are on atomic energy for indus- 
trial power, which is a decade or more 
in the future.” 

Pew described present natural gas re 
serves as “surpassing today’s record- 
breaking crude oil reserves on an equiv- 
alent heat basis.” Yet natural gas today 
is supplying only 13 percent of the na- 
tion’s energy needs. Largely responsible 
for this paradoxical situation, Pew ex- 
plained, is a “forbidding, complex web” 
of municipal, state, and federal regula- 
tions 


Urging a realistic development of nat- 





ural gas reserves to meet the public 
need, Pew attacked the philosophy that 
natural gas should be saved for so- 
called “superior” uses, such as domestic 
cooking and the manufacture of chem- 
icals. He declared that restrictive regu- 
lation to hold down natural gas prices 
paid by domestic users, who consume 
only about one-eighth of all natural gas 
marketed, has resulted in the “diversion 
of to much of these resources into aim- 
less bonfires.” 

Pew called for a more favorable eco- 
nomic and political climate for natural 
gas. He urged legislative provision for 
interstate transportation of natural gas 
on a common carrier basis with a “will- 
ing buyer on one end and a willing seller 
at the other” and enactment of legisla- 
tion which denies to the Federal Power 
whatsoever 


Commission any authority 


over the risk business of oil and gas 


production 


A Long Shadow 


Over Louisiana 
AFTER YEARS of clean government 


Louisiana is in trouble again and the 
shadow of Longism darkens the Pelican 
State. 

Earl Long, brother of the late Huey 
(Kingfish) Long and often his bitter op- 
ponent in the past, is following in the 
footsteps of the late Dictator in propos- 
ing heavy taxes against the oil and gas 
industry. Governor Long apparently is 
following the mistaken policy which the 
late Huey pursued during his first few 
months as governor and which aims to 
“soak the rich oil and gas producers.” 

With the exception of a few independ- 
ents, the oil and gas men did not support 
Long during his recent campaign. Ergo, 
tax the dissidents, even if it ruins the 
industry. 

Long’s new tax program will increase 
the levy on gasoline 2 cents per gallon. 
Present retail prices range from 28 to 33 
cents per gallon and if the new tax is 
passed Louisiana will have the unhappy 
distinction of having the highest gasoline 
tax in the country ... a distinction 
which was carried by Oklahoma until 
the legislature of that state discarded the 
“honor.” 
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they give you ¢ 
PERFECT 
PICTURE 


of your well 


... more interesting and use 
than any photograph could be, is} 


picture of your well made by these insin 





ments. For a Lane-Wells Radioactivi 
Well Log tells you what you want 

know about the important part of you 
well— hundreds or thousands of fe 
below the surface. Formations are d 
fined and located in exact reference 

the casing collars: the characteristics 
the formations are revealed; fluid level 
liner tops, casing seats, gas/oil conta 

thin stringers and inter-bedding are 

shown with an accuracy which can 

measured in inches. Run a Lane-We 
Radioactivity Well Log, and you'll real 
know your well—every foot of it! 
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EXPOSITION EVERY FOUR YEARS FAVORED . . . INDUSTRY OUTLAY RISING 
SUPPLY PLAN LIKELY TO PROMISE EQUAL DISTRIBUTION AT ALL LEVELS 
PIPE LINE PRODUCTION UP... LOANS FOR MEXICAN DRILLING STUDIED 


Equipment Suppliers Favor 
Oil Show Every Four Years 


The Petroleum Equipment Sup- 
pliers’ Association, at its annual 
meeting in Colorado Springs, June 8, 
unanimously adopted a resolution 
recommending to the International 
Petroleum Exposition at Tulsa that 
future expositions be held at four- 
year intervals. The resolution also 
expressed the opinion of the associa- 
tion that no peircieum expositions 
be held elsewhere than at Tulsa. 

The International Petroleum Ex- 
position has sent out a questionnaire 
to all the 595 exhibitors who par- 
ticipated in the 1948 Exposition, ask- 
ing their preference as to exposition 
frequency. 


While the resolution adopted by the 
Petroleum Equipment Suppliers’ Asso- 
ciation carried with it only the recom- 
mendation of PESA members that the 
International Petroleum Exposition 
should be held only once every four 
vears, and while members of the associa- 
tion numbered only 38 percent of all 
exhibitors (probably accounting for a 
much greater percentage of space used), 
the odds appear to be that the Exposition 
will be held only once every four years. 

Exhibitors other than those belonging 
to the Petroleum Equipment Suppliers’ 
Association have expressed themselves 
in favor of a frequency of every four 
years, a letter from one large such ex- 
hibitor having been read at the PESA 
meeting. PESA will send out a letter to 
all exhibitors at the recent exposition, 
acquainting them with the 
passed June 8. 

In his talk before the PESA meeting 
at Colorado Springs, William B. Way, 
general manager of the IPE, said it was 
the disposition of the IPE board to co- 
operate as far as possible in meeting the 
wishes of exhibitors. But he pointed out 
that a 
years means a very expensive operation. 


resolution 


frequency of once every four 


One speaker suggested that the exhibit 
Space charges be raised very substan- 
tially and that a “retainer fee” of a cer- 
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tain percentage per year in off years be 
added to keep the buildings in shape and 
to help carry the skeleton of an organ- 
ization. 

It also appears probable that the presi 
dent of the Petroleum Equipment Sup- 
pliers’ Association will be added to the 
executive committee of the Exposition, 
a request for such a procedure having 
been made in a resolution which carried 
unanimously. Another speaker suggested 
that an advisory committee composed of 
exhibitors be appointed to work with the 
executive committee of the Exposition 

The question of extending the length 
of the Exposition to two weeks came up 
for discussion, as did the proposition of 
opening each day at 10 a.m. and closing 
at 6 p.m. No recommendations were 
made but it appeared that sentiment was 
in favor of operating the Exposition 
more days than was the case during the 
recent show, thus permitting more oil 
men to attend 

There was considerable discussion on 
the question of limiting the attendance 
at the Exposition to oil men, but from 
what was said it did not appear that 
even the exhibitors were in favor of a 
hard and fast rule which would com- 
pletely eliminate non-oil visitors. Recog- 
nition was paid to the public relations 
angle of the Exposition, but one speaker 
(not a member of PESA) won consider- 
able approval when he said that he felt 
the exhibitors should not be called upon 
to finance an oil industry public relations 
job in one city, that the exposition in 
reality was an equipment exposition, and 
that oil men attending the exposition 
could be better served by the exhibitors 
if there were not the interruptions inci- 
dental to the admission of the general 
public to the show. He suggested that if 
the Exposition lasted two weeks, the 
public be admitted on the Sundays in 
volved. 

Concern had been expressed in Tulsa 
that if the Exposition were operated 
only once every four years, some other 
city might start an Exposition, or the 
Oil World Exposition in Houston might 
be resumed, which would mean that the 


International Exposition would have 


stepped aside three years out of four to 


make room for some other exposition 
Some of the largest exhibitors said they 
would not show anywhere than at the 
International Petroleum Exposition in 
Tulsa. 

Incidentally, there seem to be no signs 
of a revival of the Houston show. A 
good many of the members of the execu 
tive committee of the Houston show feel 
that due to the housing and hotel situa 
tion in Houston, as well as the lack of 
adequate exposition Houston 
should not attempt to hold an exposition 


grounds, 


Preliminary to the meeting of PESA, 
Wortp Ort compiled the results of a 
large number of interviews held with 
exhibitors during the 
Tulsa, and made it available in mimeo- 


Exposition in 


graph form to the manufacturers meet- 


ing at Colorado Springs. The report 


appears in full on page 44 of this tssue 


Industry’s 1949-50 Outlay 
Will Likely Top $4 Billion 
The U. 


the industry is doing everything possi- 


S. was given new proof that 


ble to meet its responsibility of supply- 
ing needed oil. 

This came with the release of the pe 
troleum prices and profits report of the 
House Commerce Committee. 

The committee found that it is the 
concensus of industry that “great need” 
for these funds “should and can be met 
only out of high earnings and that this 
need well justifies the current price level 
of petroleum.” 

In a questionnaire to major oil com 
panies, the committee asked: “What ex- 
pansion (in dollar totals) of your facili- 
ties do you contemplate over the next 
three years? To what extent do you ex- 
pect to finance such expansion of your 
facilities out of earnings and to what 
extent from other sources?” 

When compiled, the answers added up 
to an outlay for 1949-50 that will prob- 
ably exceed the whopping $4 billion al 
located for 1947-48. 


Some of the replies: Humble Oil & 
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Refining Company—$133 million in 1948, 
including $24 million for exploratory 
and development wells, and expenditures 
in the next two years are expected to 
continue at about same rate. 

The Atlantic Refining Company— 
About $28 million increase in net fixed 
assets planned during 1948 and probably 
at same rate in 1949 and 1950, provided 
steel and other materials are available. 

Cities Service Company—No budgets 
projected over three-year period, but 
construction expenditures in 1947 were 
about $96 million and are budgeted for 
1948 at $140 million. 

Continental Oil Company—Expansion 
over next three years will require an 
estimated total of $150 million. 

Gulf Oil Corporation and Gulf Refin- 
ing Company—At least $500 million in 
next three years. 

The Pure Oil Company—For 1948, 
capital expenditures are scheduled at 
$40 million, while the estimated rate for 
each of the next two years is $30 to $40 
million. 

Shell Oil Company—Fstimated capital 
expenditures in 1948-49-50 for expansion 
and replacements total $351,800,000, of 
which $136,850,000 is for expansion. 

Standard Oil Company of Indiana— 
Contemplated capital expenditures for 
1948 will aggregate about $220 million, 
making a total of $600 million spent dur- 
ing 1946-47-48. No estimate was given 
on expenditures for the next two vears 

Standard Oil Company of California— 
Ventured no estimate, but noted that 
1947 expenditures for facilities, develop- 
ment of oil production and exploration 
approximated $148 million. 

Standard Oil Company of Ohio- 
Forecast for expenditures in 1948-50 to- 
tals $112,470,000. 

The Texas Company—$500 million in 
next three years. 

Tide Water Associated Oil Company 
—1948 capital will total 
about $37 million. Outlays for same pur 
pose in 1949-50 probably will be as large 
or larger for each of the two years 





expenditures 


Theory of Disintegration 
Is Well Disintegrated 


No less were 
ceived by the House Commerce Com- 


solid the answers re- 
mittee on another phase of its ques- 
tionnaire. The committee asked the 
companies to comment on the following 
quotation from Eugene Rostow’s book, 
“A National Policy for the Oil Indus 
try”: 

“The essential economic power in the 
oil industry is integration, and particu- 
larly the ownership by the major com- 
transportation facilities; its 
essential consequence is size.... The 
unit of optimum size _ technologically 
bears no relation to the size of the great 


panies of 
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companies...integration is not a means 
of achieving economies in production, 
nor does it result in such economies. It 
is the basic means of achieving and 
maintaining monopolistic control over 
price.” 

Socony-Vacuum Oil Company rolled 
up its sleeves and hit hard: “Are only 
the largest integrated companies to be 
disintegrated and are the others to be 
allowed to go on? Are all to be disinte- 
grated, and if so, into how many pieces 
shall they be split? ... If it is wrong 
for a major company, by reason of its 
relationship to smaller marketers, to 
own marketing facilities, then why is it 
right for the jobber, who bears a similar 
relation to the retailers, to own any re- 
tail facilities?” 

The Atlantic Refining Company ham- 
mered the disintegration theory with 
some cool logic: “May we point out that 
there are 23 integrated companies—some 
of whom like Sun, are of recent origin; 
that the automobile industry has three 
big competitors, the steel industry a half 
dozen, and the large chain stores can be 
counted on the fingers of one hand; in 
a word, competition exists, always has 
existed, and only those companies be- 
came integrated which were successful, 
and the total of integrated companies in 
the oil industry is far greater than in 
any other large industry.” 

Other comments: Cities Service Com 
pany—“. . . It is our opinion that inte- 
grated companies by bringing greater 
stability to the industry have facilitated 
investment of capital and provided con- 
tinuance of employment; that by taking 
long-term necessary to elaborate 
research they have improved methods 
of finding and producing crude oil and 
have improved the quality of products; 
and that they have contributed greatly 
to the low cost of products and unex 
celled service to customers.” 

The Ohio Oil Company—The quota 
tion is a “jumble of errors and incon- 


risks 


sistencies .. .” 

Standard Oil Company (N. J.)—“‘In 
tegration is both a means of achieving 
economies and it actually results in such 
economies. There is no monopolistic 
control over price in the petroleum in 


dustry. Prices are made by the action of 


many sellers and buyers.” 

Standard Oil Company of Indiana 
“The author’s lack of knowledge of the 
oil industry is evidenced throughout his 
book.” 

Shell Oil Company—“The history of 
this company, certainly, demonstrates 
that the construction and ownership of 
transportation facilities was not a design 
to achieve monopolistic powers and had 
no such result, but quite the opposite, 
was a normal and logical business de- 
velopment for the purposes of becoming 


and remaining competitive with other 


units in the industry in the marketing 
areas accessible to it, and of providing 
lower consumer prices through lower 
unit costs of transportation.” 

The author of the Gulf reply used per- 
haps the most stinging brushoff of them 
all—the old American horse laugh: 
“While we were reading Mr. Rostow’s 
polemic and discovering, with some 
amazement, the manifold and grievous 
imperfections, wasteful methods, and 
other shortcomings of the oil industry 
and its deplorably inefficient and mono- 
polistic state, we were reminded of the 
once popular doggerel: 

“The lady bug has wings of gold, 

The June bug wings of flame; 
The bed bug has no wings at all, 
But he gets there just the same.” 


Change in Wording of Supply 
Plan Likely After Protests 


A promise of equitable distribution at 
“all levels” instead of at “consumer 
levels” appeared likely to be inserted in 
the industry’s voluntary allocation pro- 
gram after a Washington hearing that 
brought heated protests from petroleum 
marketers. 

Numerous objections were registered 
to other aspects of the plan, but only the | 
objective of eliminating hardship situa- | 
tions at the consumer level inspired | 
critics in any number. 

The program as originally set up was 
drafted by a subcommittee of the 33-man 4 
Petroleum Industry Advisory Commit- 
tee appointed by Secretary Krug under 
Public Law 395. The agreement, with | 
the approval of the Department of Jus-¥ 
tice and Secretary Krug, will entitle the 9 
petroleum industry to immunities from 
the anti-trust laws for the purpose of in- 
dustry cooperation to achieve the most 
equitable distribution of available petro- 
leum products. 

The points incorporated in the plan 
were as follows: 

1. The plan will go into effect imme- 
liately upon formal approval by the Sec 
retary of Interior and shall terminate 
February 28, 1949, or earlier, if so desig- 
nated by the Secretary of Interior 

2. Cooperative activities among mem 
bers of the petroleum industry and with 
state and local fuel coordinators for the 
prevention, elimination, and alleviation 
of hardship situations at the consumer 
level are authorized by this agreement 

3. Each member of the petroleum in- 
dustry participating in the agreement 
should continue equitable distribution of 
available supplies among all customers 
after fulfilling essential requirements for 
the military, food production, and essen- 
tial public health and safety services. 
Each supplier should inform his cus- 
tomers periodically, at least once every 
three months after the agreement goes 
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into effect, of the formula he will employ 
in distribution of his products. 

4. District committees shall be 
pointed by the National Petroleum Coun- 
cil to carry out the plan. Personnel of 
these committees and of such _ sub- 
committees as may be appointed shall be 
subject to approval by the Director of 
the Oil and Gas Division of the U. S. 
Department of the Interior. 

5. Minutes of meetings of committees 
and subcommittees shall be kept and a 
copy provided to said director. Meetings 
shall be open to accredited representa- 
tives of the Federal Government. 

6. The National Petroleum 
and the committees and subcommittees 
appointed by it are authorized to assem- 
ble data and make studies relating to the 
supply and demand of petroleum, such 
as they:deem advisable, and furnish all 
such data to the Director of the Oil and 
Gas Division. 

7. Each district 
committee is authorized to make recom- 
mendations for voluntary action to ad- 
just refinery yields and to more effec- 
tively distribute petroleum products. 

8. The National Petroleum Council, 
its committees, and subcommittees are 
authorized to obtain facilities and per- 
sonnel necessary for their activities and 


ap- 


Council 


committee and sub- 


to finance such activities by voluntary 
contributions on such basis as they may 
determine. 

9. All previous efforts to promote con- 
sumer conservation by members of the 
petroleum industry participating in this 
plan may be continued. 

10. This plan does not apply to the 
exportation of petroleum or petroleum 
products. 

11. No fixing of prices of petroleum or 
petroleum products is authorized under 
this plan or shall it be construed to per- 
mit any activities beyond the scope and 
purposes of Public Law 395. 

12. The district committees and sub- 
committees are authorized to cooperate 
with state and local fuel coordinators 
and similar groups and to encourage the 
adoption by them of uniform practices 
to aid in furthering the objectives of 
this plan. 


Tidelands Measure Left 
Unfinished by Congress 


The tidelands measure was among the 
oil-important legislation which failed to 
clear Congress before its adjournment 

Safely past the House, the bill was not 
introduced to the Senate 
pressure for adjournment. 


because of 


to the in 
the stack 
National 


Other measures of interest 
left on 
of unfinished The 
Science Foundation bill, synthetic liquid 


dustry which were 


business: 
fuels, small business tax exemption, 
Heselton control bill, natural gas act re- 


visions and social security legis!ation 
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Production of Line Pipe Up, 
But Continued Shortage Due 


Line pipe will continue to be critically 
short for quite some time to come, de 
spite sharply stepped up _ production. 
However, greatly expanded production 
of oil country tubular goods is giving 
the oil industry the steel necessary to 
drill the record-breaking number of tests 
being completed this year and will con- 


tinue to supply the industry with most 


of the casing, drill pipe, and tubing 
wanted. 
These conclusions are drawn from a 


welter of conflicting views presented be 
fore the House Interstate and Foreign 
Commerce Committee (Chairman Wol- 
verton) and the Senate Small Business 
Committee (Chairman Wherry). 

A pessimistic picture of the line pip 
situation F. Mc 
Connor, vice president of National Tube 


was painted by W. 


Company, before the Wolverton com- 
mittee. He estimated total 1948 line pipe 
production at 1,725,000 tons as against 
the National Petroleum Council’s 
mated need for 3,800,000 tons. Although 


greater 


esti- 


line pipe production is much 
than the 617,000 tons made per year be- 
tween 1937-1940, and considerably more 
than the 1,475,000 tons manufactured in 
1947, it is “obviously impossible,” de 
clared McConnor, “for the pipe industry 
to meet the greatly increased demands 
in time specified by the NPC.” 

Jay W. 
country tubular sales for Youngstown 
Sheet and Tube Company, told the Wol 
verton committee: 


Owings, manager of the oil 


“The increased production of oil coun 
try tubular goods in 1947 over 1946 was 
27.8 percent, whereas the increased foot- 
age was 11.6 percent. The comparison 
of 1948 anticipated over 1947 is 11.5 per 
cent, whereas the anticipated increase in 
footage is 15.7 percent. A comparison 
of 1949 anticipated with 1948 anticipated 
production indicates an increase of 2.5 
percent whereas the increased footage 
is 2.7 percent. 

“Tt will thus be seen that the steel in- 
dustry increased its production by ap- 
proximately the same percentage as the 
increase in footage, and the same rela- 
tive increase will obtain during the next 
year. On the assumption that this year 
will see no further reductions in 
production and that the first half of next 
vear will be free of work stoppages, we 


stee] 


may assume a production rate of 1,600, 
000 tons, and while the 1,677,210 tons re- 
quirement figure indicates a small per 
centage deficit, doubt this 
deficit can be made up through uninter- 


there is no 


rupted operations.’ This would indicate 
that there will be country 
tubular goods to meet requirements dur- 
ing 1948 and 1949 unless tube mills are 
semi-finished steel 


enough oil 


called on to furnish 


for overseas shipments. 

C. A. Hahan, negotiator for the Petro- 
leum, Gas and Oil Section of the Office 
of Industry Cooperation, Department of 
Commerce, estimated a deficit of 144,860 
tons between now and June, 1949. He 
based this on requirements of 1,536,000 
tons for domestic use and 208,860 tons 
for foreign operations against a produc- 
tion of 1,600,000 tons. 

Commenting on testimony offered by 
steel authorities, Russell Brown, general 
counsel for the Independent Petroleum 
\ssociation of America and also chair- 
man of NPC’s steel committee, said: 

“Tf the supply of tubular goods is 
made available to the American petro- 
leum industry in the volume indicated 
by Mr. the industry can be 
counted upon to meet a demand of 
6,250,000 barrels during 1948 and 6,550,- 
000 barrels daily in 1949.” 

While figures the outlook for 
drilling operations much more encourag- 
ing, it would appear that there is no 
chance of meeting the industry’s needs 


Owings, 


make 


for line pipe. The question that naturally 
arises is whether increased production 
can be transported to refining centers 
and consuming markets if pipe line re 
quirements are not fully met. 


Military Men Alarmed by 
Short Supply Situation 


U. S. military men are scanning the 
short supply situation with increasing 
alarm. 

Their view: If the overburdened oil 


industry can stay only one jump ahead 
of demand at present, what will happen 


if the “cold” war suddenly becomes 
“ote 
Capt. R. FE. Wilson, deputy executive 


officer of the Armed Services Petroleum 
Board, answered this question last month 
at the 25th anniversary meeting of the 
Pennsylvania Grade Crude Oil Associa- 
tion. Said he: “The nation’s shortage in 
reserve petroleum production capacity 
could conceivably become sufficiently 
serious to threaten our national exist 
ence.” 

The captain offered no new solution of 
the problem, but the urgency of his tone 
suggested that any one of several recom- 
mended plans would be acceptable, pro 
vided something is done speedily. 

He mentioned continued maximum 
efficient production, increased imports, 
more steel for drilling, improvement of 
transportation facilities, unitization, cor 
tinued research on primary and second 
ary recovery and refinery process, stock 
piling, and greater use of industry ad 
visory committees. 

He reported that military lubricating 
oil requirements for the fiscal year be 
ginning July 1 are estimated at 84 million 
gallons, which includes an estimated 29,- 
100,000 gallons for Japan and occupied 
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European areas, and combined Navy 
and Air Force requirements of 17,305,000 
gallons. 

He reminded that if military expansion 
progresses as indicated, the combined 
armed forces requirements for all prod- 
ucts for fiscal 1950 should be consider- 
ably above those for 1949. 

Military men were made a little hap- 
pier when the House Senate Conference 
Committee last month agreed on a 
Senate-proposed appropriation of $9 mil- 
lion for further development and ex- 
ploration of National Petroleum Reserve 
No. 1 (Elk Hills). 


Middle East Strife Causes 
Long-Range Pipe Line Plans 


Fighting between Arabs and Jews is 
cutting off Middle East oil from current 
use as well as future consumption, and 
at the same time is causing plans for 
additional outlets from the Middle East 
crude oil sources to move much farther 
into the future. While the unstable politi- 
cal situation persists, it has already 
caused virtual shelving of plans for two 
big lines from Saudi Arabia and Iran, 
stoppage of flow through the line from 
Kirkuk to Haifa, and although Iraq 
Petroleum Company plans yet another 
“big-inch” line to the Mediterranean, 
these considerations, plus shortage of 
steel has caused scheduling of the line 
for late 1951 instead of the immediate 
future. With only a few miles more to 
go, the new IPC 16-inch carrier which 
would have brought another 90,000 bar- 
rels daily from Kirkuk has been stopped 
at the Palestine border. 

Crude shipments from the pipe line 
terminal at Haifa were practically 
stopped in early June and the Haifa 
refinery, with 90,000 barrels daily capac- 
ity, has been shut down since April 12. 
Arab refinery workers had been fired 
upon several times while moving to and 
from work, and refused to continue on 
the job° after several had been killed 

The northern leg of the IPC system, 
terminating at Tripoli, has remained in 
operation, and although the new 30-31 
inch line now proposed would follow 
this northern route and would make an 
additional 275,000 barrels available to 
Mediterranean shipping points, construc 
tion is not scheduled to begin for an- 
other three years since it is not thought 
that pipe would be available from the 
U. S. before then. It is planned for the 
work to be done by American contrac- 
tors, with total cost estimated at $160 
million. 

With demand continually reaching 
new peaks, and producing capacity else- 
where in the world sorely taxed, little 
chance for relief from the Middle East 
is seen as long as internal strife blocks 
necessary outlets. 
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Gulf Coast Off-Shore 
Development Increasing 


Off-shore drilling of wells along the 
Louisiana-Texas: Gulf Coast is assuming 
important proportions. Recent weeks 
have brought announcement of a con- 
siderable number of new well locations 
by various companies. This development 
is encouraged by the placing on produc- 
tion of the discovery well of Kerr- 
McGee Industries, Inc. The well is 
about 12 miles from the nearest land, 
along the Louisiana coast, in ocean 
water about 18 feet deep. 

Approximately 30 companies, mostly 
larger concerns, are now active in Con- 
tinental Shelf geophysical or drilling 
development. 

Much has been learned already about 
drilling on the ocean sites, several dif- 
ferent methods having been employed by 
various companies. And something is 
being learned about the handling of pro- 
duction from an off-shore field, while 
plans have been made for laying a pipe 
line from the Kerr-McGee producing 
well to a location on land. 

In these operations are witnessed to- 
day the beginnings of a Continental 
Shelf petroleum development that prob- 
ably will eventually assume great im- 
portance and size. 

It has been estimated that the same 
productivity for the Continental Shelf 
as for the adjacent land belt of the 
Louisiana-Texas Gulf Coast would afford 
reserves of nearly 6 billion barrels off 
Louisiana and Texas within water depth 
of 150 feet, the estimated limit for off 
shore drilling with present methods. 

The current status of Continental 
Shelf development along the Gulf Coast 
is shown in a special article in this issue. 
(See page 37.) 


Senate Committee Studies 
Loans for Mexican Drilling 


With the object of making it possible 
for independent U. S. operaters to be- 
come oil producers in Mexico, the U. S. 
Senate small business committee has 
been working on contemplated legisla- 
The 
the 


development. 
authorize 


affecting such 


proposes to 


tion 
committee 
Reconstruction Finance Corporation to 
make loans to the American independ- 
ents, accepting as security the bonds of 
Petroleos Mexicanos, Mexican govern 
ment oil monopoly. 

The committee has held several pub 
lic hearings on this subject. In them 
there was testimony by UV. S. operators 
that they had negotiated with the Mex- 
ican government, had offered 
them “Pemex” bonds as part payment 
for drilling and development work to be 
done by the Americans. 

The RFC was said by 
Senate committee to have approved the 


which 


men on the 





legislation. The lending agency was re- 
ported to have expressed the view that 
bonds guaranteed by the Mexican goy- 
ernment would be equally as safe as 
some securities on outstanding RFC 
loans. 


Recently the committee was told by . 


the State Department that it realized 
the desirability and importance of de- 
veloping such close-to-home sources and 
that there would be no objection to 
issuance of letters by military or other 
federal agencies signifying intent to buy 
from American oper- 


Mexican crude 


ators. 

In contrast to the reception of some 
American companies, the State Depart- 
ment seems favorably disposed toward 
the contract terms recently made public 
by Petroleos Mexicanos. 


California to Restrict 
Off-Shore Seismic Work 


Off-shore seismic exploration work 
again is under fire, this time in California 
waters and from the California Division 
of Fish and Game. In an order recently 
released, the Division announced that 
any oil company contemplating seismic 
exploration work off the California coast 
during the next two years must file an 
application for a permit between June 15 
and July 15, 1948. No permits well be 
granted for off-shore exploratory work 
within the 24-month period except to 
those companies which have so applied. 
When all applications are on file, a meet- 
ing will be held with the applicants and 
allocation of permits will be discussed. 

Doubtless this order will mean curtail- 
ment of activities by the six or more 
companies presently conducting  off- 
shore exploration work, as well as by 
those companies, not now interested, 
who might become interested at a later 
date. It is the announced intention of the 
Division to bring to a halt the practice 
of one company going into an area to do 
the same work that a previous company 
has just completed, with extensive dam- 
age being done to fish life by the con- 
tinued heavy shooting. Residents of 
coastal communities also have protested 
the annoyance of heavy blasts in the 
shore areas. The Division has expressed 
the hope that wherever possible, oil com- 
panies will be able to join forces and 
conduct joint operations in a given area 
instead of each carrying on the same 
type of work, one after the other. 

Exploration in one area, lying between 
Point Fermin, near San Pedro, and 
Newport for some time has been limited 
to only two months out of the year, 
March and April, to reduce to a mini- 
mum the “very serious” damage to fish 
life. After October 1, 1948, no company 


will be permitted to explore an area 


along the California coast within one 
vear of a previous survey. 
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The Brewster N-7 Drawworks com- 
bines maximum drilling efficiency with 
ease and economy of operation. The 
N-7 is conservatively rated for 7500’ 
drilling with 412” pipe. Write today 
for the new Brewster N-7 Catalog. 
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@ PETROLEUM INDUSTRY prices likely will increase in near future, in 
publicly expressed opinion of several major company spokesmen. Familiar 
harbinger of higher prices is seen in payments of premiums for crude oil 
by some refiners. Exerting upward pressure on prices are such forces as 
tight supply of crude, unchecked rise in costs of building materials, and 
the new increases in wages of workers in general as well as oil industry 
workers. 














@ GOVERNMENT RATIONING of gasoline this summer now appears very unlikely. 
Threat of rationing was largely dispersed by Secretary of Interior 

Julius A. Krug. He advised White House that no serious petroleum 

shortage was indicated, although there might be local and temporary 
scarcities. Imposition of government controls might make matters worse 
instead of better, he stated. 











@ ARAB-ISRAEL WAR is disrupting and restricting present and future world 
utilization of Middle East petroleum. Substantial supply already is inter- 
rupted through war-caused shutdown of Haifa refinery and idling of pipe 
lines supplying it. Much greater future Supplies for Europe and other 
consuming areas are being forestalled or delayed by war-caused stoppage 

of work on pipe lines from Middle East fields to Mediterranean. 








@ OIL INDUSTRY is well along toward making petroleum supply fully equal 
demand, in the opinion of a major company executive. Generally adequate 
supply henceforth is predicted, despite possibility that there may be an 
occasional dry gasoline station this summer and a few homes that will not 
get all heating oil they want just when they want it next winter. 








@ SOME BUILD UP in working stocks of petroleum products is being attempted, 
with a degree of success. Increased stocks are sought because they would 
greatly help to avoid repetition of transportation troubles encountered 


last year. 








@ STANDARD OIL COMPANY (N. J.) hopes for early consummation of its 
acquisition of 30 percent interest in Arabian-American Oil Company, 
either by agreement or by court action. Socony-Vacuum Oil Company will 
acquire 10 percent interest. Standard 0il Company of California and The 
Texas Company will retain 30 percent interest each. 





@ AUTOMOBILE GASOLINE consumption may be substantially reduced within a 
few years. Spurred on by high original and operating costs of cars today, 
automobile manufacturers are seeking ways of reducing these expenses. 
Many manufacturers are planning more economical automobile engines. Some 
Gesigners predict gasoline consumption of cars will be reduced by as much 
as one-third within a few years. 














@ LOOK FOR increasing emphasis to be placed on safety programs among 
drilling contractors. By adhering to such programs, contractors in some 
recent instances have had their insurance rates reduced by as much as 

$6 per hundred, in addition to the lowered incidence of injuries to per- 
sonnel and accidents. To the moderate size drilling company, such savings 
easily could amount to several thousand dollars per year in insurance 


premium savings alone. 
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EIGHT LARGE companies are climax- 
ing months of preliminary work with 
extensive exploratory activities on 
the Gulf Coast Continental Shelf, 
which some authorities estimate will 
yield upwards of 6 billion barrels of 
crude. Extending about 30 miles sea- 
ward and dotted with salt domes 
comparable to those in the rich fields 
of Texas and Louisiana, this area 
may contain some of the world’s 
most prolific oil deposits. 


By 
L.J. LOGAN & CECIL SMITH 
Staff Writers 


Dex past several years have brought 
intensification of development of the oil 
possibilities of the continental shelf 
along the Gulf Coast, and activity is now 
at the highest level so far reached. There 
is production from the discovery well of 
afield 12 miles off the Louisiana coast in 
[8 feet of open Gulf water. More than a 
score of other offshore locations have 
been made and now show up on the map 
as completed, drilling, or scheduled to be 


| drilled. Various companies have partici- 
| pated in actual drilling and others are 
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contemplating drilling. Numerous com- 
panies are carrying on geophysical and 
other preliminary exploration work. Ac- 
tivity has centered mainly off the Louisi- 
ana coast, but substantial drilling off the 
Texas coast is contemplated. 

EventuaHy, the continental shelf off 
Mississippi, Alabama, and the western 
side of Florida probably will be explored. 
But it may be assumed that early work 
will continue to be centered mainly off 
the Louisiana and Texas shores, since 
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Continental Shelf 
Activity Intensified 


Among the first outstanding projects to extend far out into the Gulf was Magnolia Petroleum Com- 
pany’s State Lease Gulf Block 58 Well No. 1, located ten miles south of Point Au Fer off the Coast 
of St. Mary Parish. The drilling platform, costing hundreds of thousands of dollars, was composed 
of both steel and treated wooden piling erected in 18 feet of water. The well was drilled to a total 
depth of 12,615 feet and later sidetracked without encountering appreciable amounts of oil. 


those areas are adjacent to established 
rich fields on land. 

At the beginning of June there were 13 
locations in the open Gulf waters where 
operations were well under way. Seven 
of these were the scenes of actual drill- 
ing, while drilling platforms were being 
erected on the other six. In addition to 
these, ten more new locations had been 
announced. All of these were Louisiana 
operations with the exception of three 
locations being staked off the Texas 
coast. 

Magnolia Is Leader 


Magnolia Petroleum Company is the 
leading operator in this continental shelf 
work. It has completed two dry wells, 
and is now drilling three more tests, 
one at the testing stage. This com- 
pany is also building a drilling structure 
on one location and has announced that 
two others will be drilled. Humble Oil & 
Refining Company, a more recent entry 
in this activity, has one well testing, 
building platforms at three other sites 
and has announced four other locations, 


one of which will be off the Texas coast. 

Kerr-McGee Oil Industries, Inc., owner 
of the only oil producer outside the 
3-mile limit, has two wells drilling. One 
of these is a wildcat that was spudded at 
about the same time as the discovery 
well of the Block 32 shallow salt dome 
field, and a second well in the new dis- 
covery area. Three locations have been 
announced by Stanolind Oil & Gas Com- 
pany, two off Louisiana and one off 
Texas coast. However, no actual work 
kas started at these locations and the 
company is now engaged in assembling 
a fleet of working boats. All of the above 
operations are being done with company 
tools. 

The Pure Oil Company is building a 
platform off the Vermilion Parish shore 
for a 12,000-foot wildcat which has been 
contracted to Loffland Brothers. Also 
off Louisiana is a well being drilled by 
The California Company and a platform 
is being readied at another site by the 
same company. Noble Drilling Company 
is doing this work for California. The 
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only other Gulf of Mexico location i> 
one recently made public by The Ohio 
Oil Company, which will drill jointly 
with Melben Oil Company off the Texas 
coast southeast of Freeport. 

Information showing how offshore de 
velopment has been accelerated and ex 
panded was cited by Dean A. McGee of 
Kerr-McGee Oil Industries, Inc., in a 
paper delivered at the International Pe- 
troleum Congress at Tulsa, May 19, 1948. 

“A continental shelf is the sea floor 
beneath the belt of marginal shallow 
waters which surround a continent,” 
stated McGee. “The usual definition lim- 
its the shelf to a water depth not exceed- 
ing 100 fathoms or 600 feet. It is the 
seaward portion of a great shelving plain 
which intervenes in the region of the 
margins of the continents between the 
continental high areas and the oceanic 
depths. There has been exploration, and 
oil now being produced in fields a short 
distance off the coast of California and 
in a number of fields in the bayous, bays, 
and marsh lands of the Texas and Lou- 
isiana Gulf Coasts. However, there had 
been no intensive, concerted, and sys- 
tematic effort to explore the continental 
shelves of the U. S. until the present 
campaign off the Louisiana Gulf Coast 
started about four years ago. 


Huge Deposits Indicated 


“... There are several factors that in- 
dicate that the continental shelf areas of 
the world and especially those off the 
Texas and Louisiana coasts may prove 
to be the most prolific oil-bearing pro- 
vinces on earth. One of the most impor- 
tant of these is that the shelf region in 
the Gulf Coast coincides with one of the 
most extensive developments of sedi- 
mentary beds of recent geologic age— 
beds which have yielded the greater part 
of the petroleum so far discovered. 








Wells Drilling, Projected and Completed}, 
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“.. The area of the continental! shelf 
within the Gulf of Mexico,” continued 





This drilling platform near Tigre Pass is one of several being constructed by Humble Oil & Refining 
Company off the coast of Louisiana. 
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100 FATHOMS OR 600 FEET 


McGee, “is approximately 200,000 square 
miles. Of this total area approximatel) 
51,000 square miles lie off the coasts of 
Texas and Louisiana. There has beer 
some geophysical exploration of the con- 
tinental shelf area off the west coast of 
Florida and there is, at this time, re 
ported to be approximately 6 million 
acres of coastal waters under oil and gas 
lease. In the past the coastal waters of 
Alabama and Mississippi have been ex- 
plored geophysically to a small extent 
There is now no active exploration cam: 
paign in progress off either the Alabama 
or Mississippi coasts. The Texas conti- 
nental shelf area has in the past been 
explored geophysically to some extent 
and there are oil and gas leases in force 
in the open waters of the Gulf off the 
coast. There is some geophysical ex 
ploration now in progress off the Texas 
coast and an intensive campaign is i 
prospect as soon as the state regulator) 
bodies have formulated rules and regula 
will permit the orderly 


tions which 
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search of unleased areas. The continental 
shelf off the Louisiana coast has had by 
far the most intensive geophysical explo- 
ration, and as a result there are more oil 
and gas leases, more known prospects, 
and more wells that have been drilled, in 
the process of drilling, or proposed for 
drilling, than in any other part of the 
‘ontinental shelf of the Gulf of Mexico.” 


Salt Domes Present 


In the past four years, said McGee 
“seismic work off the Louisiana coast 
has demonstrated that salt domes of the 
same general type and character as those 
found on land extend out to a distance of 
at least 30 miles coast line. 
Exploration work is now being carried 
on at distances’ greater than 30 miles 
from the coast line. The U. S. Navy re- 
cently announced that work which it has 


from the 


been carrying on 75 miles from land in 
the Gulf of indicated the 


presence of one or more salt domes. All 


Mexico has 


the information available at this time 
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tends to indicate that salt domes, and 


consequently structural conditions favor 





able for the accumulation of oil and gas, 
are present at great distances from the 
Louisiana and Texas coast lines and that 
the limiting factor in the development of 
these favorable prospects may be the in- 
dustry’s ability to devise methods and 
equipment for drilling wells in the rela- 
tively deep waters of the ocean where 
they occur.” 


Exploration Intensified 


Seaward boundaries of Louisiana and 
Texas are 27 marine miles from shore, 
said McGee, and “the exploration of the 
Louisiana coastal belt out to a distance 
of 27 miles has been in progress to some 
extent for a number of years, but in the 
past two years the exploration has been 
greatly intensified. In January, 1948, at 
least 20 oil companies were aggressively 
engaged off the Louisiana coast alone. 
The exploration has, of course, all been 
geophysical, the seismograph and diving 
bell 
principal methods used. In January, 1946, 


type of gravity meter being the 


there were two seismograph and no 
gravity meter crews operating off the 
Louisiana coast. In January, 1947, there 
were 14 seismograph and four gravity 
meter crews, and in January, 1948, there 


28 reflection 


and two gravity meter units. In January, 


were seismograph crews 
1946, one of the seismograph units was 
f the refraction type, and in January, 
1947, four were refraction units, while in 
January, 1948, all units were of the re- 
flection type. The refraction seismograph 
and the diving bell type of gravity meter 
were favored for reconnaissance in the 
early phase of open water exploration 
As equipment and techniques for reflec- 
tion seismograph work on water have 


Summerland field, California, discovered in 1892, was the first oil area opened on the continental 
shelf of the U.S. 
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been rapidly improved, the other two 


methods have been replaced.” 

Commenting on results of geophysical 
work, McGee said: “It is estimated that 
at least 36 salt dome prospects have been 
mapped and leased in the coastal waters 
of Louisiana. As would be expected, the 
salt dome prospects underlying the 
water-covered areas duplicate in type, 
character, and density of occurrence 
those found on the adjacent coastal land 
belt. There are both deep-seated and 
piercement-type domes. There are domes 
with large structural closure and with 
relatively small closure. The pattern of 
their occurrence is very similar to that 
on land.” 


Deep Water Possibilities 


Offshore drilling has been undertaken 
so far in water ranging up to 50 feet in 
depth. “It is believed,” said McGee, 
“that with the present methods and 
equipment it is practicable to drill wells 
in water depths up to 150 feet in the un- 
protected waters of the Gulf of Mexico. 
That area of the continental shelf lying 
off the Louisiana and Texas coasts 
covered by water to a depth of 150 feet 
is approximately 30,500 square miles. 


“It may be of interest to speculate on 


the size of the potential oil reserve within 
this area. Ah approximation has been 
made of the number of barrels of oil and 
condensate that have been discovered to 
date per square mile of land area in 
coastal Texas and Louisiana. This figure 
applied to the 30,500 square miles of area 
out to a water depth of 150 feet results 
in a total of 5.8 billion barrels. This 
figure is not meant as a prediction of 
the resources of oil and condensate that 
exist under this portion of the conti- 
nental shelf off the Louisiana and Texas 
coasts, but merely as a rough yardstick 
to indicate the vast proportions of this 
new oil frontier. 

“Assuming the same density of possi- 
ble producing structures in the ocean 
area as occur on the land coastal belt, 
and the work to date off the Louisiana 
coast tends to confirm the density pat- 
tern, the possibilities are that on account 
of a thicker and more favorable sedi- 
mentary section, the recovery per square 
mile of area will exceed that on land. In 
addition, as experience in exploring and 
drilling the water-covered areas is gained 
through the years, the distance to which 
drilling can be carried from shore will 
exceed substantially the 150-foot water 
depth arbitrarily selected for this com- 


parison. Therefore, it seems logical to 
assume that in this new oil province we 
may have a minimum oil reserve of 25 
percent of the present known oil reserves 
of this country.” 


Production in Gulf Not New 


Oil production in the open waters of 
the Gulf had been established long be- 
fore Kerr-McGee made its recent Block 
32 field discovery, although this was the 
first found at such a distance from the 
shore. The first oil strike was made in 
1938 in the Creole field, off Cameron 
Parish, southwestern Louisiana. The Su- 
perior Oil Company and The Pure Oj) 
Company jointly opened this field a mile 
from the shoreline and in nine feet of 
water, and drilled seven producers that 
have made about 2.8 million barrels to 
date and are still producing. All of these 
wells were drilled directionally from a 
central platform. 

The continental shelf was tapped for 
production off the Texas coast in 194] 
by British-American Oil Producing 
Company. This strike was made about 
11%4 miles off Jefferson County and the 
field was named Sabine Pass. Five wells 
were drilled before the field was aban- 
doned in 1942 after producing only about 
10,000 barrels of oil. 
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Drilling Off the Texas and Louisiana Coasts in the Gulf of Mexico 
Number Water | Miles Status of 
on County or Depth from Well 
Map Parish Area COMPANY. WELL AND LOCATION (Feet) | Shore (6-1-48) Remarks 
SOUTH LOUISIANA 
1 | Terrebonne...} Ship Shoal......| Kerr-McGee Oil Ind. Inc’s State Lse 754-1, 18 12 Oil well... ... Completed 11-17-47 as discoverer of Plock 32 field. 
Bik. 32. First production beyond the 3-mile limit in Gulf. 
2 | Terrebonne. Ship Shoal —” Oil Ind. Inc’s State Lse 750-1, 12 7% | Drilling......| In shale at 13,244 feet. 
3 | Terrebonne...} Ship Shoal Magnolia Pet. Co’s State Lee 766-1, Blk. 72 101% | Testing...... Toon salt at 8290-ft. Has tested gas and con- 
ensate. 
4 | Terrebonne...| Ship Shoal......| Stanolind O&G Co's State Lee 757-1, Blk 38. 9 6 Location. .... 
5 | Iberia........] Eugene Island.. Magnolia Pet. Co’s State Lee 838-1, Blk. 45. . 20 12 Drilling. ..... Hole lost at 12,615-ft when well kicked. Now side- 
tracked to 11,687-ft. 
6 | St. Mary... Eugene Island...| Magnolia Pet. Co’s State Lee 684-1, Plk. 94. . 21 25 Dry & Abnd. | In salt at 2613- ft which was topped at 2606-ft. 
7 | St. Mary ....| Eugene Island...} Magnolia Pet. Co’s State Lee 673-1, Plk. 58... 16 6 Drv & Abnd. | T. D. 12,874-ft. 
8 St. Mary.... | Eugene Island...| Magnolia Pet. Co’s State Lse 679-1, Blk. 77. . dees 14 Drilling...... — at 2,514-ft in salt. Circulating and await- 
ing heavy mud. 
9 | Iberia....... Eugene Island...| Magnolia Pet Co's State Lee 686-1, Blk. 110 27 Bldg. Struct... 
10 | Plaquemines. .| Tiger Pass : — O&R Co's State Lee 818-1, Acct. I, 6 Location Scheduled to 14,000-ft. 
11 | Jefferson Grand Isle...... gt O&R Co's State Lee 797- 2, Acct. III, 44 61% | Bldg. Struct. | Scheduled to 5,000-ft. 
12 | Jefferson Grand Isle... Humble O&R Co's State Lse 801-1, Blk. 18.. 48 81% | Testing...... Tenet salt at 7607-ft. Slight shows of oil and gas 
on 2 tests. 
13 | Jefferson Caminada Pass. — O&R Co's State Lse 803-2, Acct. IT, 30 9 Bldg. Struct. | Scheduled to 5000-ft. 
. Oho 
14 | Cameron West Cameron. .| Stanolind O&G Co’s State Lee 1133-1, Blk. 45 are 10 Location Scheduled to 12,500-ft. 
15 Vermilion.....| Vermilion...... Pure Oil Co’s State Lse 880-1, Blk 39...... ¥ 8 Bldg. Struct. | Scheduled to 12,000-ft. 
16 | Vermilion....| Vermilion...... Superior Oil Co’s State Lse 884-1-A, Blk. 71.. 20 19 Dry & Abnd. | T. D. 13,628-ft. No shows. 
17 | Terrebonne S. Lake Pelto. ..| Magnolia Pet. Co’s State Lee 791-1, Blk. 11... 26 9 Location. ....} Scheduled to 12,000-ft. 
18 Plaquemines. .| North Pass.....| The California Co’s State Lse 1278-1, Plk. 60 mene 4 Plde. Struct. | Scheduled to 12,500-ft. 
19 Plaquemines West Delta The California Co’s State Lse 816-1, Blk. 24... 134 | Drilling...... Below 3,028-ft. 
20 | Jefferson. ....| Caminada Pass. —, O&R Co’s State Lse 799-1, Ace. II, 30 5 Bldg. Struct.. | Scheduled tu 14,000-ft. . 
21 | Terrebonne...| Ship Shoal...... Kerr- McGee Oil Ind. Inc’s State Lse 754-2, 18 12 Drilling. .... Second well in the new Block 32 field. 
22 | Plaquemines..| West Delta.... Hum ie O&R Co Co's Pelican Island State Lse, 8 Location. .... Scheduled to 5,000-ft. 
ect k, 
23 | Plaquemines. .| West Delta..... ae oe Col 8 Pelican Island State Lse, 9 Location. ....} Scheduled to 14,000-ft. 
Acct 2,B 
24 | St. Mary..... Eugene Island. .| Magnolia-Pet. Co's ‘Bate Lse 678-1, Blk. 76. 16 Location. ....| Scheduled to 10,000-ft. 
25 | Cameron Creole field. . Superior Ojl-Pure Oil Co’s State 1 through 12 9 BRS ere Discovered in 1938. Wells were drilled direction- 
ally from a center platform and producers now 
number 7. 
TEXAS GULF COAST . 
26 | Galveston.... a og ind O&G Co's State-Gulf of Mexico 1, 46 12 Location. . . South of Caplen field and Bolivar Peninsula. 
Ik. 144. 
27 +| Brazoria......| E. Freeport... rs O&R Co's East Freeport-State 278-1, 6 Location... .. Scheduled to 12,000-ft. 
31k 
28 | Brazoria L. Freeport Ohio Oi! Go-Melben Oil Co’s State-Gulf of 6 Location 15 miles southeast of Freeport. 
Mexico 1 
29 Jefferson Sabine Pass field | British-American Oil Prod. Co 4 wells; Har- 144 Field discovered in 1941, and abandoned in 1942. 
well Oil Co. 1 well 
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Now Filled from Local Stocks 





No waiting for most regular items at | so 
your Crane Branch; or Wholesaler - 


Stock bins are rapidly filling up at local Crane 
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Announcing the 
development of . . 


LORAC 


LOng Range ACruracy 





RADIO SURVEYING and NAVIGATION 
SYSTEM . . . the LORAC system, an electronic 
LOng Range ACcurate position fixing device, 
will provide efficient and economical survey- 


ing for geophysical operations. 


Arrangements can be made for a 
field demonstration of LORAC in 
Tulsa. 


available on request. 


Seismogroph Service Corporation 


TULSA, OKLAHOMA, U.S.A. 


A brochure describing LORAC is 


CONSULTING EXPLORATION GEOPHYSICISTS 
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Bicanc concern is being felt through 
out the petroleum industry over the pol- 
icy of the Bureau of Internal Revenue 
to require, for tax purposes, the capi- 
talization of a steadily increasing propor- 
tion of expenditures for geological and 
geophysical exploration work. Recently 
the Bureau had determined to require 
100 percent capitalization of these costs, 
but under pressure from the Senate 
Small Business Committee, it agreed on 
May 26 not to issue a formal ruling with- 
out prior notice to the Senate committee 
Later the Bureau made the same com- 
mitment to the Department of Interior 
However, the Internal Revenue Bureau 
can accomplish the same result by the 
more devious method of simply issuing 
informal, unpublished instructions to its 
field representatives ordering them to re- 
quire larger and larger amounts of geo- 
logical-geophysical expense to be capi- 
talized. 


The effect of any such policy of so 
lrastically penalizing geological-geo- 
physical exploration in the search for 
new oil would be a 38 percent tax on the 
amount spent for prospecting. This pol- 
icv would seriously discourage the 
search for oil at the very time when new 
oil discoveries are most urgently needed 
for the national security and the civilian 
economy of the United States. In this 
sense, the Bureau’s policy conflicts di- 
rectly with the intent of Congress and 
various departments of the Government 
to stimulate the search for new oil fields. 


For many years it was the practice of 
oil and gas producers to regard the cost 
of searching for new reserves as a nor- 
mal expense. Actually, this 
practice was recognized by the Internal 
Revenue Bureau itself, since it was not 
until 1942 that the tax on geological- 
geophysical exploration was first im- 
posed by administrative ruling; and then 
it was made applicable to all “open 
years,” for which tax liabilities had not 
then been determined 


business 


At that time the Bureau began dis 
allowance of these prospecting expenses 
for work which resulted in the acquisi- 
tion or retention of property in the area 
surveyed. While the 1942 ruling con 
flicted with the industry's established ac 
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the order was not 
seriously contested because at first it ap- 
peared to be the Bureau’s policy to re- 
quire capitalization of only 5 or 10 per- 
cent of geological-geophysical expense. 
Now, however, the Bureau’s precedent is 
extremely dangerous because application 
of the ruling is becoming increasingly 
severe. Some recent tax settlements have 
involved capitalization of 50 percent or 
more of the total geological-geophysical 
expense incurred, with the correspond- 
ing increase in tax. 


counting practice, 


In applying the 1942 ruling heretofore, 
the Bureau has accepted the viewpoint 
that geological-geophysical expenses 
capitalized are allocable as part of the 
cost of acreage acquired or retained fol- 
lowing the exploration of any area. Such 
capitalized expenses applicable to prop- 
erties later relinquished are deductible 
when the acreage is surrendered. The in- 
dustry fears that the Bureau will find 
some pretext or device for preventing 
the deduction of capitalized expense at 
the time of surrender of the acreage to 
which allocated, and fears that this dis- 
allowance may made effective 
retroactively. This creates further oper- 
ating uncertainty since producers wish 
to know that their current exploration 
activities will not result in an indeter- 
minate increase in income tax at some 
indefinite future date. 


also be 


Required capitalization of geological- 
geophysical expenses tends to make pro- 
hibitive the leasing and testing of acre- 
age except of first quality, since second- 
choice acreage would entail income tax 
increases by an amount many times the 
value of acreage that otherwise would 
be acquired or retained. Such a situation 
would tend to discourage, or to make 
prohibitive, the testing of any but first 
quality structures and therefore would 
drastically restrict + discovery of new 
fields 


As an example, suppose a company 
spends $100,000 to survey an area and 
finds weak evidence of structure cover- 
ing 2000 acres on which the company is 
willing to take leases at a cost up to $5 
an acre but no more. Purchase of the 
leases would entail capitalization of the 
$100,000 expense incurred in surveving, 





and in addition, income tax would be 
$38,000 greater at present rates than if the 
exploration expense was deductible. If 
the 2000 acres are leased, the price would 


be $74 an acre... the total of explora- 
tion costs of $50 an acre, lease cost $5 
and tax $19. Such a figure would make 
the purchase prohibitive, or the acreage 
if purchased, would be carried on the 
company’s books at a figure wholly out 
of line with its actual wildcat value. 

Similarly, where a company owned 
substantial amounts of acreage prior to 
“shooting,” it would either have to re- 
linquish that acreage after the survey or 
pay the added income tax as illustrated 
above. Thus much acreage not of the 
first quality would never be tested, al- 
though in the past acreage which on the 
basis of geological and geophysical data 
appeared to be of doubtful grade, has 
vielded many million barrels of oil. 

Increased capitalization of geological- 
geophysical expense would reduce the 
testing of doubtful acreage because there 
would be fewer “farm-outs” and drilling 
deals for the small operators who often 
promote wells on doubtful prospects 
through dry hole contributions, acreage 
donations, etc., from the owners of acre- 
age on such prospects. Thus, even the 
small operators who do not directly en- 
gage in geophysical work, a class which 
in the past has drilled a large propor- 
tion of the country’s successful discov- 
ery wells, would be adversely affected. 

The real significance of increasing the 
required capitalization of geological-geo- 
physical expense is not in the ability of 
the companies to pay the tax, but the 
potentially dangerous result that such a 
policy will have on exploration at a time 
when the search for oil is of such para- 
mount importance. If the Internal Reve- 
nue Bureau does require 100 percent 
capitalization of exploration costs, either 
by new ruling or by circumventing its 
commitment to the Wherry Committee 
and the Interior Department through the 
device of tightening its present adminis- 
trative ruling, industry experts believe 
that exploration efforts will be hampered 
and that the long-range result will be the 
discovery of much less oil than we 
should find if the industry’s exploration 
work were not so penalized 
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ae the progress of the Inter- 
national Petroleum Exposition in Tulsa 
during May 15 to 22, WorLp O1L repre- 
sentatives talked with a large percentage 
of the exhibitors and a great many oil 
men, trying to develop information which 
might lead to an even more successful 
Exposition in the future. 

Wokr_p OIL is not attempting to evalu- 
ate the criticisms or the lines of praise, 
but is simply reporting them as faith- 
fully as possible. Any oil man, exhibitor, 
or Exposition official who wishes to add 
to the comments or to explain why some 
of the suggestions are not practical, is in- 
vited to write his views to the editor of 
Wor cp OIL. 

It appears that practically all exhibi- 
tors were well pleased with the results 
they obtained at the Exposition, the ma- 
jority expressing satisfaction with the 
number of interested persons who 
stopped to study their products or serv- 
ices. However, there was criticism, even 
from those who expressed overall satis- 
faction. There also were made several 
suggestions for improving various phases 
of the Exposition. 


Frequency of Exposition 


All exhibitors with whom representa- 
tives of Wortp Orv talked were inter- 
ested in the frequency with which the 
Exposition would be held, in the length 
of time it would run, and in the number 
of hours the Show would stay open each 
day. 

“The Exposition should be held for a 
two-week period, but should not be held 
more frequently than every four years,” 
was a statement made by many ex- 
hibitors. Several added, “There should 
be no other oil expositions held else 
where.” 
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“T fear that if the Exposition were 
held every four years there would be a 
loss of continuity which would be dam 
aging,” said another. “I for one believe 
that every three years would be best.” 

A number expressed the thought that 
if the Exposition ran for two weeks in- 
stead of eight days it would give oil 
companies and contractors a better op- 
portunity to send more men without dis- 
rupting their field operations. At the 
same time, a longer show might relieve 
the room situation, they said. 


The running of the Exposition from 10) 
a.m. to 10 p.m. each day is another phase 
on which a number of exhibitors have 
expressed views. “The exposition,” said 
one man, “should open at 10 o’clock and 
close its doors at six o’clock each day 
[f this were done, it would not be neces- 
sary for exhibitors to have so many men 
at the Exposition at one time, or to work 
those there to the point of physical ex- 
haustion.” 

“Closing the Exposition at six o’clock 
each day would not be harmful,” as- 
serted another, “since only the general 
public and very few oil men attended 
during the evening hours.” 

A general complaint was made by 
most exhibitors against the entry of the 
public to the Exposition every day. “I 
sincerely hope that the Exposition will 
do something to keep the non-oil man 
away during most of the show,” declared 
one exhibitor. 

“You work your head off explaining 
something to a strange visitor, seeing 
oid-time customers pass by, and then 
find you are talking to someone not re- 
motely connected with the oil business,” 
said several. “If the public must be in- 
vited, one day should be set aside for 





that purpose and on other days adinis- 
sion should be to oil people only.” 

“The International Petroleum Exposi- 
tion is no longer in the bush league 
class,” said one. “It is now big league 
stuff. There is no reason why admission 
to the Exposition should not follow the 
policy of other big industrial Exposi- 
tions, where the casual curiosity seeker 
is turned out in favor of the actual cus- 
tomer or prospect. This would cut down 
the attendance, but I do not believe there 
will be an exhibitor who would not be 
very much in favor of it.” 


Identification of Oil Men 


“Something should be done to sepa- 
rate the sheep from the goats,” said still 
another. “We would like to know 
whether or not we are talking to a man 
in the production or pipe line or refining 
branch of the industry. An easy way 
would be to have each oil man register, 
and pin a button on him which would 
designate what he is. For instance, if he 
is a drilling contractor put a certain 
color button on his lapel. If he is a pipe- 
liner, give him a button of another color, 
and so on. One of the oil trade maga- 
zines did this a few years ago and it was 
helpful, but the Exposition ought to do 
it for the exhibitors.” 

Another party suggested: “The Expo- 
sition could furnish oil companies and 
contractors with badges for their men 
who were being sent to the show. If this 
were done in advance, the man’s name 
and occupation could be written on the 
badge. It seems to me that the oil com- 
panies would also like this idea, as it 
would assure their men the fullest atten- 
tion of exhibitors.” 

“Better management of the restaurant 
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Vigorous Effo 


Bur present situation in connectior 
with the supply and demand of petro- 
leum products is not of a limited area 
Instead, it is vital to the entire world. 
We cannot consider local, state, national 
or even hemispheric conditions; but 
rather we must recognize that since oil 
does so much so well, it has a vital effect 
upon the economic and political well- 
being of the world. In 1947, world oil 
consumption was 13 percent greater than 
1946, the equivalent of a gain of about 
1 million barrels per day, of which 
slightly more than one-half was in this 
country. 

Unfortunately, supplies of petroleum 
products to meet the continuing in- 
creased demands throughout the globe 
are not so readily available, and the 
problem of supply in the U. S. is greatly 
influenced by the world’s requirements 
and the supplies of crude oil, refinery 
capacity and transportation. 

Up to the postwar period, supply and 
demand the world over were in fairly 
good balance. The U. S. produced and 
refined almost two-thirds of the world’s 
requirements. The Eastern Hemisphere 
and other parts of the world were sup- 
plied from sources closer to them. 
However, with the war, many of these 
sources of supply and refineries were 
destroyed. At the same time, the re- 
quirements for oil in all parts of the 
world have greatly increased. 

According to European Recovery Pro- 
gram figures, total petroleum require- 
ments of the program for the fiscal 
year beginning July 1 will be about 987,- 
000 barrels per day, of which nearly 10 
percent will be supplied by the U. S. 
About 450,000 barrels will come from 
foreign production of American compa- 
nies. We must continue to support ERP 
without seriously jeopardizing our own 
1948 » 
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Vice President, Gulf Oil Corporation, Pittsburgh 





following: 


Middle East crude. 





against future emergencies. 


economy, because the sooner these coun- 
tries become self-sustaining, the more 
contented their people will be—and the 
better off all of us will be. 


Production Prospect 

In 1947, the U. S. produced approxi- 
mately 5,100,000 barrels of crude per 
day, South America 1,600,000 and the 
Eastern Hemisphere, exclusive of Rus- 
sia, 1,100,000. This makes a total for 
both hemispheres of 7,800,000 barrels. 
This year it is expected U. S. produc- 
tion will be increased by at least 400,000 
barrels per day, South America 200,000 
and the Eastern Hemisphere, again ex- 
clusive of Russia, 250,000. So the world 
production of crude oil will be 8,650,000 
barrels. This is a net global gain of 
more than 10 percent. We don’t know 
much about Russian production, yet one 
point is crystal clear, and that is they 


WORLD PRODUCTION of petroleum is now about equal to world demand, the U. S. 
being now a net importing country. But demand is steadily rising. To keep produc- 
tion up with the increasing demand will require various measures, including the 


(1). Extensive development of pipe line and tanker transportation facilities for 


(2). Building of refineries in Europe to process crude from the Eastern Hemi- 
sphere, under the European Recovery Program. This aims at making Evrope 
more self-sufficient in satisfying its oil requirements. 

(3). Continued great exploratory efforts to find new oil, particularly in South 
America, where tremendous reserves have already been found. 

(4). Development of techniques for synthetic production of fuels as a protection 


This article is from an address given before the Fuel Oil Distributors Association of 
New Jersey at Asbury Park, N. J., April 30. 








are not diverting any of their oil to the 
democratic countries. 

Estimates have been made that by 
1950, barring unforeseen developments, 
world consumption might reach 10 mil- 
lion barrels per day. 

-It is expected that in 1948 the industry 
in this country will be refining at the 
rate of about 5% million barrels per 
day and in South America and Canada 
another 1,600,000. In the Eastern Hemi- 
sphere, the 1948 rate is expected to reach 
approximately 1,300,000, making the 
world total 8,400,000 barrels per day. 
Taken as a whole, these figures indicate 
that current consumption and output are 
almost identical—no opportunity for sur- 
pluses to accumulate. It is significant, 
however, that the U. S. is now firmly 
established as a net importer. According 
to a recent Bureau of Mines forecast, it 
is estimated that our average imports 
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of crude and petroleum products will ex- 
ceed our exports by approximately 102,- 
000 barrels per day over the twelve 
month period commencing April 1, 1948. 

Today, the available crude in the 
Eastern Hemisphere is between 50,000 
and 100,000 barrels greater than its re- 
fining capacity. In order to supply addi- 
tional products urgently needed in the 
European Recovery Program, a number 
of our domestic companies are import- 
ing crude, and refining it in this coun- 
try. It is then reshipped as refined 
products overseas—often to nations near 
the source of the crude. In addition, 
Caribbean countries are also shipping 
about % million barrels per day of 
crude and products to the Eastern 
Hemisphere. 


European Recovery Program 


This is uneconomical, of course, and 
it is in part for the correction of such 
situations that the European Recovery 
Program has been adopted. It is vitally 
important, not only to the people in 
other parts of the world but also to us 
in the U. S. that refineries be set up at 
points in Europe or elsewhere to oper- 
ate on crude from the Eastern Hemi- 
sphere. Only by so doing can an ample 
quantity of petroleum products be made 
available to those countries, for improv- 
ing their economic life. 

Therefore, it is impossible to con- 
world demand without placing 
ERP in a very prominent 
Never before in the history of this 
country, or any other country, for that 
matter, has there been a _ peacetime 
project even remotely resembling it in 
size or scope. Between $5 and $6 billion 
have been authorized, as you know, in 
order to put the ball in play for the 
first year, with two or three more years 
to follow considerably lesser 
amounts. 

Many lessons have been learned from 
our lend-lease experiences. No longer is 
it planned that Uncle Sam is to be the 
perennial Santa Claus, or, to give it the 
European flavor, Kris Kringle. This 
time it is going to be up to the recepi- 
ent countries to show definitely that 
these enormous funds will be employed 
to make them self-supporting. 

All this money affects not only our 
personal income taxes in this country, 
but also our entire national economy. 
The more we encourage these aided 
countries to construct and produce, the 
less will it be necessary to continue to 
extend financial assistance. This aid will 
be carefully channelized, where it will 
do the most good—not to support them 
in idleness, but for reconstructing their 
bombed factories, transportation sys- 
tems, etc. 
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position. 
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Is it going to be worth while? Is the 
game worth the candle? Our govern- 
ment thinks it is! We are all aware of 
the creeping paralysis of Communism— 
we don’t have to look overseas to find 
instances of its smothering presence 
either. Will we be pouring money down 
a “rat hole?” More goods are now being 
manufactured in Denmark, Belgium and 
England than before the war. It is ex- 
pected the factories in the war-wrecked 
and pillaged countries of France and 
Italy will approach, if not exceed, their 
pre-war output within the next year or 
so with continuing American aid. 

It all goes to show what money, prop- 
erly employed by countries anxious to 
progress, can do. The result, of course, 
is that England and Western Europe 
are rapidly catching up to the “ma- 
chine age.” Mines, railroads, farms, fac- 
tories, etc., are all being modernized as 
fast as funds, determination of the peo- 
ple, and availability of machinery will 
permit—and all this must redound to the 
good of all of us in this country. Higher 
European prosperity and standard of 
living will inure to our benefit here. 
How? Because when Western Europe 
becomes self-supporting in its oil re- 
quirements, as refineries are completed, 
it will release more of this precious 
energizing fluid so vital to our own free 
enterprise system. The U. S. is often 
referred to as the nation on wheels— 
let’s try to get all the countries in- 
cluded in the ERP not only on their 
feet, but on wheels, too! According to 
the Bureau of Mines, the expectation is 
that our 1948 exports of petroleum prod- 
ucts will be about 20 percent less than 
last year, and each succeeding year we 
should be called upon to export less 
gasoline and fuel oil. 

Even so, we shall still have problems 
here in this country. Over the years, our 
geologists and wildcatters have been able 
to constantly increase the proved re- 
serves. Last year, in spite of record pro- 
duction, our proved reserves were in- 
creased by almost three percent, Ex- 
perience indicates that as time con- 
tinues, the discovery of additional re- 
serves in the U. S. becomes more dif- 
ficult. According to recent testimony 
before the House Committee on Armed 
Services, worldwide proved reserves are 
estimated at more than 76 billion bar- 
rels, of which there are about 24 billion 
in the U. S. 

Everyone in this country wants bet- 
ter and faster transportation, cleaner 
and more convenient heat. Agriculture 
and industry are constantly expanding 
their uses for oil. We in America must 
look to other sources for our crude. 
Great exploratory projects are under 
way; and from the results obtained 
to date, our greatest nearby sources of 
crude probably are in South America 





where, during past years, tremendous 
reserves have been found. 


U. S. Imports to Rise 

The largest proved crude oil reserves 
that we know about now are in the 
Middle East—where there is an esti- 
mated 20 percent more than our entire 
proved reserves in this country. This 
year it appears that an average of at 
least 30,000 barrels a day of crude will 
be brought into this country from the 
Middle East by several of our domestic 
companies. In addition, the Navy is pick- 
ing up substantial supplies from that 
area, relieving the pressure on domestic 
oil. It is expected that by 1949, this 
country will be receiving at least dou- 
ble the 1948 quantity, increasing to ap- 
proximately 150,000 barrels a day by 
1951-52, and possibly % million barrels 
by 1955. It is believed that approxi- 
mately 600,000 barrels per day will be 
imported from South America by 1951- 
52, thus making our total imports by 
that time about 750,000 barrels, and ap- 
proximately 1 million barrels daily by 
1955, Middle East and South America 
combined. 


At present Middle East pipe lines are 
carrying about 100,000 barrels of oil per 
day from Iraq to the Mediterranean. As 
almost everyone knows, several lines are 
under construction from the Persian 
Gulf area to the Mediterranean, and 
eventually it is expected that 1 million 
barrels of crude per day will be han- 
dled in this manner, Such lines save 
2500 to 3000 miles of water transpor- 
tation. Pending the completion of these 
pipe lines and even for a short period 
thereafter, certain studies indicate there 
will not be sufficient tankers to take 
care of world demand. 

A T-2 tanker with a capacity of 100,- 
000 barrels now requires about 57 days 
for the round-trip between New York 
and the Persian Gulf, This means it 
could deliver crude in New York at 
the average rate of approximately 1680 
barrels per day. One hundred tankers 
would therefore bring in an average of 
168,000 barrels per day of mid-East 
crude. This is only 134 percent of the 
world demand this year. It is therefore 
very evident that we need to greatly 
increase our tanker fleet in order to haul 
the crude which is required to satisfy 
the tremendous demand for petroleum 
products. 

While ships are about in balance to 
meet today’s minimum requirements, the 
margin is too close for comfort, and 
several companies have included in their 
budgets provision for the purchase of 
various numbers of big tankers. How- 
ever, it takes several years before these 
tankers can be delivered, and consevra- 
tion steps must be an essential part of 
our economy, in order to avoid spot 
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PLUS A COMPLETE 
PRESSURE RECORD 


| NCORPORATED in Johnston Testers are many exclusive features that assure 
authentic results under practically all well conditions. 

Safety . . . patented equalizing valve permits pressure to be equalized above 
and below packer before it is raised from its seat. This is an exclusive feature 
that expedites pulling packer and prevents excessive strain on rig equipment 


and pipe. 

Accuracy .. . disc valve prevents drilling fluid from contaminating forma- 
tion fluid and further differentiates between formation fluid and drill pipe 
leaks . . . another exclusive Johnston feature. 

Reliability . . . proved in successfully testing thousands of wells throughout 
the world. 


And to complete the picture, the Johnston Pressure Recorder charts all 
pressures going in and coming out of the hole, including hydrostatic pressure 
of fluid column, flow pressure and bottom hole shut-in pressure. 

Trained, competent Johnston representatives are at hand, always available 
to serve you. Call them for the ultimate in testing safety, accuracy and relia- 


bility. 








Alo).  h}f0), mm e)| Gai 389m) 1 Adie mee) i te) y-Nile), | 
5702 Navigation Blyd., Houston, Texas 
‘‘*SERVICING MID-CONTINENT AND GULF COAST AREAS’%’ 
Cisco, Alice, Tyler, Victoria, Wichita Falls, Graham, Throckmorton, Texas; Lake Charles, Shreveport, Louisiana; 
Magnolia, Arkansas; Laurel, Natchez, Mississippi; Chickasha, Oklahoma; New Harmony, Indiana; Fairfield, Illinois 


M. O. JOHNSTON OIL FIELD SERVICE CORPORATION 
3035 Andrita Street, Los Angeles 41, California 
“SERVICING CALIFORNIA—PERMIAN BASIN—ROCKY MOUNTAIN AREAS” 


Bakersfield, Avenal, Sacramento, Ventura, Santa Maria, Calif.; Odessa, San Angelo, Texas; Casper, Wyo.; Hobbs, N. M 


M. O. JOHNSTON OIL FIELD SERVICE COMPANY 
“EXCLUSIVE EXPORT SALES” 3035 Andrita Street, Los Angeles 41, California 
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shortages during the next year or two. 

Another important phase which must 
be considered in connection with the 
importation of crude is that for each 
ton of steel used, from five to ten times 
as much oil can be produced in coun- 
tries outside the U. S. as can be pro- 
duced domestically. The reason for this 
is the comparatively shallow oil fields 
from which the Middle East oil comes, 
and the tremendous volume of oil per 
well. In making this statement, full re- 
gard is given to the steel required for 
transportation of the crude to the refin- 
eries of this country and to other areas 
where the finished products are needed. 
The average daily production of crude 
in the U. S. is about 12 barrels per 
well; in Venezuela, about 250 barrels; 
and in the Middle Fast, about 4000 
barrels. 

It is therefore quite obvious how im- 
portant it is for us to have a foreign 
policy that will support the operations 
of American oil companies in the East- 
ern hemisphere. Any break in our re- 
lationship with those countries, result- 
ing in the loss of Middle East crude, 
would have a calamitous effect on our 
domestic supply program. This might 
immediately necessitate rationing, far 
deeper than ever before, if we attempted 
to still supply the countries to which 
we are committed under the ERP. 

The world has tremendous reserves 
of oil, Our scientists, engineers, and 
technologists are capable of developing 
ways of discovering it, of bringing it to 
the ‘surface, refining it, and transporting 
it. The oil industry has announced plans 
to spend $8 to $10 billion over the next 
two years in an effort to meet the world- 
wide demand. 


May Need Synthetic Oil 

No consideration of the world petro- 
leum supply picture would be complete 
without a look at the progress which 
has been made in synthetic fuel research 
and what we might expect from it in the 
future. We are using our crude oil re- 
serves at a high rate. But there is an- 
other reason for synthetic fuel research 
which may be more urgent than the 
conservation of our crude reserves. That 
reason is the possibility that our foreign 
sources of crude may be cut off by war. 
We would only be deceiving ourselves 
if we closed our eyes to these possibili- 
ties, and the oil industry and the gov- 
ernment have been cooperating during 
the past few years on the problem of 
making our country self-sufficient. 

There are three chief methods of pro- 
ducing synthetic fuel or gasoline: (1) 
from natural gas; (2) from coal, and 
(3) from oil shale. 

Production of synthetic fuel from nat- 
ural gas is subject to various disad- 
vantages: (1) It uses up about 50 per- 
cent of the British thermal unit value of 
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Suggestions for Improving the Next Oil Exposition 


would help, suggested one exhibitor 
“Frequently when the waiting line ex- 
tended a block, half the tables on the 
cafeteria side were vacant. This could be 
cured by having more than one serving 
line.” 

“Why not 


have a cafeteria only?” 








the gas to convert the remaining 50 per- 
cent into gasoline; (2) the plants are 
costly; (3) they require large quantities 
of steel; and (4) they consume a large 
quantity of water for cooling, etc., which 
is not always easy to obtain. 

The method of conversion from coal 
also has the following disadvantages: 
(1) It consumes about 60 percent of the 
Btu value of the coal to convert the 
remaining 40 percent into gasoline; (2) 
the plants are costly; (3) they require 
large quantities of steel; and (4) there 
is no indication that the plants would 
be economic at the present time. 


One of the most intriguing directions 
for synthetic fuel development to take 
is the extraction of oil from shale. This 
shale is not suitable for any other pur- 
pose, and therefore any fuel recovered 
from it is a net addition to our national 
fuel resources and not a waste. The 
process apparently requires only a mod- 
erate amount of steel and water. How- 
ever, crude shale oil is poor in quality 
compared with petroleum, and it is ex- 
pensive to refine. Nevertheless, research 
along this line would seem to be war- 
ranted and qutie logical, since we must 
take a long look forward and be pre- 
pared for emergencies. At present, the 
production of shale oil would no doubt 
require a government subsidy, as no 
company is likely to gamble huge sums 
when this product still has to compete 
with crude petroleum. 


The erection of pilot plants for the 
production of synthetic fuels by the 
several methods has been authorized, 
and a proposal has even been made in 
Congress to erect three commercial 
plants, each having a capacity of at least 
5000 barrels per day. It is the opinion 
of our research officials that the erec- 
tion of commercial plants at this time is 
not justified. This would rob the petro- 
leum industry of badly-needed steel and 
produce much less oil per ton of steel 
invested. Nevertheless, research should 
be vigorously prosecuted in pilot plants 
which require relatively small quantities 
of steel. Continued work will eventually 
reveal the one or two best methods for 
synthetic oil production when we need 
it. Present research projects will be com- 
pleted in about three years. Then the 
building of commercial plants should 
be considered in the light of tech- 
nological advances made in that period 


® CONTINUED FROM PAGE 4 
asked one. “The service could be vast 
speeded up by doing this.” 

Many exhibitors who want more spac 
declared that “the Exposition will have 
to take in some more land before the 
next show is held.” 


On the credit side of the ledger, there 
was general praise for the amount of 
space allocated for auto parking. 

Praise was had, too, for the manner in 
which Tulsa citizens opened their homes 
although the feeling was expressed by 
many that the housing committee failed 
to let oil companies and exhibitors know 
in sufficient time that they were to be 
taken care of. This cut down the attend 
ance. 

The experience of those who went t 
the Exposition in special railroad cars 
which were parked on sidings downtown 
was on the whole favorable, although 
some had expected to be parked near tc 
the Exposition. Some believed that this 
type of housing might well be expanded 
for the next Exposition. 


Housing Facilities 


Others said that the housing commit- 
tee should not only register but visit and 
rate the rooms in private homes which 
were offered for occupancy. It is Wort 
O1’s understanding that this was done, 
but some were under the impression it 
was not done in all cases. 

The matter of whether or not the 
downtown hotels should be entirely re- 
served for oil men, with exhibitors using 
rooms in private home, came in for a lot 
of discussion. One exhibitor complained 
that the big exhibitors got most of the 
rooms in downtown hotels. Others said 
in effect “The more oil men attending 
the Exposition, the better an Exposition 
it is from the exhibitor’s standpoint 
Therefore, it is up to the exhibitors to 
take the private home rooms. Exhibitors’ 
employes generally stay for the entire 
Exposition, whereas an oil man does not 
By handling the housing in this manner, 
many more oil men could be accommo- 
dated.” ; 

But there were those who disagreed 
with this policy. “We want some place 
where we can take our customers after 
the Exposition closes each day and talk 
privately,” they argued. “We might even 
want to give the customer a drink, al- 
though we are glad to say that the prac- 
tice of heavy entertainment on the part 
of exhibitors seems to be decidedly on 
the wane. We would not feel free to take 
a person or several persons to a room in 
a private home and open a bottle, and 
even if the entertainment or the confer- 
ence were strictly dry, the usual home 
bedroom is not a suitable place.” 
| 948 
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Sam, 


Giant's Grip..>“yys. 


AS 


~/with Feather Touch 


Airflex Principle Gives You 


Top Flexibility of Power Control 


The “giant’s grip with a feather touch” has amply proved the 
money-saving advantages of the Airflex principle on drilling 
rigs. That’s why leading manufacturers now use Fawick Airflex 
clutches on modern oil field equipment. 

Fawick clutches provide the exact degree of grip or slip 
required regardless of load or inertia. They give you instant, 
automatic, positive control of power at the flick of an air valve. 

Fawick clutches transmit torque through friction blocks 
carried on a rubber-and-fabric tube actuated by air pressure. 
Both prime mover and driven unit are protected against unnec- 
essary breakage, undue wear and tear and needless down time. 

Get more production at lower cost—specify Fawicks on the 


next equipment you buy. 


HERE’S HOW IT WORKS 








= 
Compressed air expands the rub- 
ber-and-fabric gland to engage 
clutch with any degree of “grip” _— eo 
you want. Release the air and 
clutch disengages. SS) 
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Oil Well Supply Co., No. 96 Hoist and No. 1000 
Triple Engine Drive, with 9 Fawick clutches. 





Brewster Co. Model N-4 Rig, equipped with 3 
Fawick clutches. 












Unit Rig and Equipment Co. Model U-15 Rotary 
Rig, with 3 Fawick Engine Clutches. 


UTCH 


U. S. Oil Field Distributors and Service 
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OUR LIBRA 


| IS an axiom that the publishing 
business involves certain responsibilities 
in the maintenance of information files, 
first to aid the publication’s editors, and 
second for such other benefits as may 
result. 

When the Gulf Publishing Company, 
publishers of Wortp OL, designed its 
plant and office building nearly 20 years 
ago, a library was considered a must, but 
as the years went by, it was found that 
the original conception of space for a 
library was entirely inadequate, and that 
as a result of cramped space, important 
data were accumulating in files located 
in more than 20 offices. Consequently, 
when the editorial offices were expanded 
through an addition to our building 
slightly more than a year ago, first con- 
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A cordial invitation to men in the industry to 
visit and use WORLD OIL’s Expanded Library 


By RAY L. DUDLEY, Publisher \ 
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sideration from a library standpoint was 
given to ample space. 

The strength of a technical library 
does not necessarily lie in the bound vol- 
umes of that library, but may lie in its 
filing cabinets and the indexing and 
cross-indexing method followed. So a 
room was provided with a maximum ca- 
pacity of 72 filing cabinets (which are 
not all in as yet because that number is 
not needed at present). 

In preparation for the removal to the 
library of all desired matter two years 
were spent in re-assembling the material 
and indexing and cross-indexing it. Since 
a technical library cannot be maintained 
with unskilled help, a professional] libra- 
rian was employed. Wall space for books 
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and bound files of publications frequently 
referred to was included. 

Today the library is still far from 
complete, but it is growing every week. 
As articles appear in Wortp Olt and 
other oil publications, reference to the 
bibliography is made by the librarian, 
and if the source material is not already 
in the library, an attempt is made to 
secure it and index it properly. 

The foreign section is particularly 
complete, as has been noted by visitors 
who have had occasion to inspect it. 
Every country in the world where there 
is oil development or even a prospect of 
an oil development has its folder— 
usually from three to ten folders, each 
dealing with a particular phase of that 
country’s prospects or development. 

The subdivision folders in a specific 
foreign file usually include concessions, 
petroleum laws, data on operating com- 
panies, field data, geology, detailed maps 
of special areas, production, refining, and 
reserve information, and even informa- 
tion on recorded oil seeps or other indi- 
cations of the occurrence of petroleum, 
plus all data which have been published 
on any subject relating to oil in that par- 
ticular country. 

The files relating to various oil prob- 
lems, operations, etc., quite naturally 
occupy most of the filing space. Every 
subject relating to oil on which material 
has been published for the past several 
years has its folder. Many of the folders 
contain special bulletins and unpublished 
data developed through interviews or 
correspondence. 

The card index system, both for in- 
dexing and cross reference, already num- 
bers more than 20,000 cards. The current 
magazine files contain more than 60 pub- 
lications including eight foreign ones. 

While the bound volumes (including 
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those of publications) number only about 
1000 books, these books represent prac- 
tically every book relating to oil now 
not out of print. 

Oil company financial reports dating 
back many vears are maintained in spe- 
cial cabinets. 

Several steel cabinets contain the 
photographs and biographical sketches 
of approximately 8000 persons engaged 
in the oil business. That is why WorLD 
O1t and its sister publication, Petroleum 
Refiner, are in a position to carry imme- 
diately the photographs of men who 
have helped to make the news of the 
industry. 

The library has proved a lifesaver on 
more than one occasion. For instance, a 
State Department interview some time 
ago made reference to a certain contract 
between an oil company and a foreign 
government. When the interview came 
into the editor’s office, it was checked 
against the copy of the contract in the 
files and a serious mistake was avoided. 

The editors are instructed to “check 
with the library first” when writing a 
special article, and much time is saved 
thereby in getting the basic data upon 
which the new data is to be super- 
imposed. 

3ut while the library is primarily for 
the use of our own staff, it is open to the 
oil public with one string attached 
no book, file, manuscript, clipping, bulle- 
tin or map may be taken from the room. 
Every facility is provided for the visitor 
to use the material in the library, even 
a drafting board. Such usage helps us as 
well as the visitor, because from our 
visitors have come many excellent sug- 
gestions as to improvement. 

The library is located on the second 
floor of the Gulf Publishing Company’s 


building at 3301 Buffalo Drive in 
Houston. 
July, 1948 » WORLD OIL 


RIGHT: Consulting the card catalog 


for references. 


BELOW: The librarian, Mrs. Kathryn 


Crouch. 
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LEFT: Many technical volumes are available 


BELOW: Checking map for an oil field location. 
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C1, INDUSTRY PURCHASING 
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By Henry Ozanne | 
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ALONG WITH concerns in other industries, oil 
companies have become burdened with heavy 
load of paper work in handling purchases of 
supplies. Various organizations and compa- 
nies have thoroughly studied this problem, 
seeking more efficient methods, These studies 
have resulted in simplification of purchasing 
procedure and important reduction of paper 
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Adie industry has become 
saddled with a “paper work” load to the 
point where insistent attention is being 
given the problem of streamlining pur- 


chasing procedure. The National In- 
dustrial Conference Board has made a 
recent study of the situation and has 
suggested possible solutions for sup- 
pliers, while in the petroleum industry 
the Petroleum Equipment Suppliers As- 
sociation has discussed the same prob 
lem. The association was advised that a 
study of invoices shows that 80 percent 
of the “paper work” in its field is taken 
up by only 20 percent of the dollar vol- 
ume of the purchases involved. In the 
case of one supply company 50 percent 
of its invoices were for only 1% percent 
of its dollar volume. 

Tabulations of individual purchase 
and sales transactions in many industries 
reveal that 50 percent of the entire 
paper work involved represents, perhaps, 
less than 5 percent of the over-all dollar 
volume. In the purchase of maintenance, 
repair and operating supplies, short cuts 
can be taken to reduce paper work. For 
instance, wherever direct contact exists 
between a buyer and seller, resulting in 
an itemized delivery receipt being pre- 
pared by the seller and signed by the 
buyer, individual purchase orders can be 
wholly eliminated. Resulting invoices 
can be accompanied by a copy of the 
signed itemized delivery receipt, thereby 
eliminating the requisition, confirming 
purchase order and/or the preparation 
of an individual receiving record. In- 
voices can be consolidated on a weekly, 
semi-monthly or monthly basis wherever 
repetitive purchases warrant. 

Under this plan purchasing control is 
maintained through the issuance ol! 
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blanket order or letter authorization on 
the part of the buyer establishing the 
identity of individuals authorized to 
purchase, and containing price reference 
data and invoicing instructions. In in- 
stances where this procedure has been 
effected, a reduction of 40 percent in 
the number of purchase orders has been 
achieved, as well as a corresponding re- 
duction of a 33-1/3 percent in the num- 
ber of individual invoices received. 

The petroleum industry began to feel 
the full impact of the “paper work” 
load during World War II with the 
regime of governmental controls and 
generally disturbed market conditions. 
This problem has persisted since the 
war and in many ways has grown more 
acute 

Programs Designed 

In 1945 and after a detailed study 
of the over-all problem, the purchasing 
department of one of the major oil 
companies designed three programs to 
streamline and standardize the pro- 
curement procedures relating to certain 
types of purchases for the mutual bene- 
fit of the operators and the purchasing 
department. These programs as now 
approved and adopted comprise: 

1. Blanket order and counter-slip ar 
rangement—primarily for use by the 
producing department. 

2. Orderly requisitioning procedure— 
principally for use by the refining de- 
partment at plants maintaining extensive 
inventories of storehouse stocks. 

3. The field purchase order—for use 
ly all departments in making local 
purchases, or as release against pur- 
chasing department contracts or blanket 
wrders requiring releases. 


In April, 1946, instructions 


went to 


the purchasing officials of all the divi 
sional offices of this company specifying 
the accounting procedure that was to 
be adopted. 

l. In the case of the blanket order 
and counter-slip arrangement, invoices 
in quadruplicate, supported by a copy of 
the delivery receipt bearing the signa- 
ture of the producing department rep- 
resentative receiving the material, are 
obtained from the supplier. 

2. Upon verification by the purchasing 
department of prices and materials de 
tailed by the delivery slip with those 
itemized by sellers’ invoices, invoice 
reference is posted on the reverse side 
of the blanket order, supplemented 
where necessary with continuation post 
ing media previously furnished. 

3. Approved invoices are distributed 
as follows: 

(a) Original with supporting counter 

slip to consignee. 

(b) Invoice copies, in duplicate, to 
producing department divisional 
manager or chief clerk. 

(c) One copy of invoice retained tor 
purchasing department files. 

the company’s producing department 
at a recent meeting reported a 69 per- 
cent reduction (equivalent to 857 man- 
hours) in the number of field orders 
issued during the trial period of the 
blanket order and counter-slip arrange 
ment. 

These programs have not yet been im 
use long enough to determine the ul 
timate benefits available, nor has the 
supply situation to date been such as 
to permit the full utilization of the plan 
ven so, certain substantial benefits are 
The company in its domestic 

® CONTINUED ON PAGE 62 


evident 
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Witte Model B horizontal gas- 
gasoline engine driving an Oilwell 
TC-8B Pumping Unit through a 
Twin Disc Power Take-off. 





High Capacity for 


Twin Disc Power Take-offs are built for jobs demanding high 
















capacity and continuous service . . . for example: the 
continuous, day-and-night operation demanded in oil-field 
pumping applications. 
Most nationally-known engine manufacturers and builders 
of oil-field machinery and material-handling equipment offer 
Twin Disc Power Take-offs as standard equipment. 
Sizes of Twin Disc Power Take-offs range from 6.5” to 24”, 
single plate, and from 11.5” to 24”, double plate. Housing sizes 
are from No. 6 SAE to No. 00 SAE . . . capacities up to 
650 hp. For complete specifications write for Bulletin 129-B. 
Twin Disc CLUTCH COMPANY, Racine, Wisconsin 
(Hydraulic Division, Rockford, Illinois). 


Twin Disc Power Take-off 


Heavy Duty Hydraulic Hydraulic 
Clutch Torque Converter Coupling 





Reduction Gear 





SPECIALISTS IN INDUSTRIAL CLUTCHES SINCE 1918 
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Three All-Time High 


, all-time high marks fell in May as the oil industry completed 
its most active producing and refining month in its history. New peaks in 
crude production and refinery throughput have been hit almost every 
month since they both rounded the five-million-barrels-a-day corner a 
year ago, and May saw the trend continued. But along with these two old 
regulars went a third new entry in the record book, a new high in gasoline 
manufacture. The month’s motor fuel output far outstripped production at 
any time during the recent war in which gasoline played so large a part, as 
the industry’s refiners currently wage their own battles against possible 
summer shortages. Even with record output, parts of the nation may not 
be able to escape temporary shortages of gasoline during the peak of the 
summer’s motoring season, but this will be mostly the results of inadequate 
distribution rather than lack of supplies. 

Refiners continued to operate their equipment at near capacity during 
May and succeeded in averaging 5,640,000 barrels a day throughput. That 
amount topped April’s record high by 104,000 barrels a day and was 
693,000 barrels more than was processed daily in May, 1947. 

As a result of these record runs to stills, gasoline output hit a new high 
of 2,472,000 barrels per day, 113,000 a day over production in April and 
344,000 barrels more than was produced daily a year before. Despite this 
high yield, gasoline stocks were lowered 4,348,000 barrels during the month, 
ending at the total of 107,212,000 barrels. However, that amount was still 
12,003,000 barrels more than was on hand at the end of May of last year. 


Crude Oil and Refined Products Trends 
(THOUSANDS OF BARRELS) 












































DISTILLATE RESIDUAL 
CRUDE OIL GASOLINE FUEL FUEL 
Pro- | Runsto| Stocks Pro- Stocks Pro- Stocks Pro- Stocks 
duction | Stills | End of | duction | End of | duction | End of | duction | End of 
MONTH Daily Daily | Month | Daily | Month Daily | Month Daily | Month 
1945: 
January......... 4,756 4,680 221,737 | 2,094 91,666 663 31,695 | 1,350 44,347 
February........ 4,767 4,817 220,221 | 2,194 97.457 724 27,210 | 1,326 39,760 
a ee 804 4,719 223,988 | 2,124 97,447 675 26,729 | 1,273 35,451 
NS accued we sox 4,807 4,774 224,229 | 2,127 90,804 681 29,148 | 1,289 34,418 
eer 4,887 4,913 223,151 | 2,179 88,530 708 29,511 | 1,341 34,333 
0 SOR 4,859 4,989 218,218 2,166 86,128 730 32,440 | 1,351 35,606 
eee 4,897 5,001 216,638 | 2,281 85,582 713 36,276 | 1,351 38,341 
pS ee 4,870 4,928 215,135 | 2,269 84,003 701 41,245 | 1,329 42,227 
September 4,423 4,275 220,319 | 1,933 74,574 640 45.059 | 1,139 42,822 
ee 4,284 4,244 221,246 | 1,888 76,805 613 45,479 | 1,176 42,068 
November....... 4,517 4,624 218,916 | 2,156 86,540 665 44,562 | 1,265 41,322 
December....... 4,472 4,574 218,763 | 2,056 97,676 683 35,778 | 1,245 37.158 
1946: 
9 ee 4,625 4,520 223,442 | 1,914 102,394 787 28,990 | 1,224 34,573 
February........ 4,719 4,651 227,220 | 1,884 104,836 823 25,511 | 1,243 34,008 
ee 4,414 4,661 221,400 | 1,900 104,161 816 29,922 | 1,213 32,995 
IIE x ica ls alatohs 4,673 4,663 222,480 | 1,943 98,744 773 32,084 | 1,247 35,206 
ea ee 4,785 4,794 221,592 | 2,016 93,960 753 33,385 | 1,220 38,932 
Se 4,896 4,836 223,140 | 2,055 91,971 777 38,824 | 1,219 41,492 
| ee 4,922 4,856 224,351 | 2,102 87,778 793 46,439 | 1,163 45.446 
en ee 836 4,856 224,157 | 2,189 86,745 765 54,068 | 1,159 48,186 
September 4,790 4,839 222.417 | 2,143 87,021 796 62,019 | 1,150 54,012 
October......... 4,785 4,736 222,177 | 2,117 85,952 788 76,780 | 1,090 55,580 
Novembher....... 4,823 4,684 226,453 | 2,162 88,587 791 68,145 | 1,101 52,735 
December. ...... 4,725 4,780 224,473 | 2,168 92,742 805 59,912 | 1,159 47,004 
1947: 
es re 4,671 4,789 223,848 | 2,078 99,623 778 48.197 | 1,174 41,550 
February........ 4,810 4,820 225,121 | 2,089 103,672 777 36,901 | 1,228 48,480 
re 908 4,843 228,981 | 2,076 105,679 825 $1,423 | 1,222 37,408 
CS 4,974 4,707 235,710 | 2,037 101,724 764 30,268 | 1,148 36,455 
BOA. Sec ben vea ds 5,033 4,947 237,768 | 2,128 95,209 805 34,279 | 1,204 39,992 
POG -cis'en éecss| ee 5,120 237,278 | 2,258 89,774 807 39,676 | 1,233 43,516 
WN ew sieaoanrns 5,137 5,221 280,974 | 2,302 86,003 847 46,444 | 1,244 47,600 
Augusat.......... 5,173 5,260 228,523 | 2,383 85,849 869 54,707 | 1,245 51,334 
September....... 5,251 5,236 225,258 | 2,375 84,360 911 59,764 | 1,237 52,578 
Pe 5,320 5,253 226,666 | 2,371 82,584 938 63,252 | 1,260 52,502 
November....... 5,291 5,291 225,462 | 2,332 87,551 942 61,334 | 1,245 52,455 
December....... 5,337 5,350 224,929 | 2,347 92,303 992 51,081 | 1,282 47,091 
1918: 
JORUBLY... 222652. 5,283 5,348 223,430 | 2,328 102,167 | 1,082 41,036 | 1,278 44,636 
February........ 5,353 5,380 224,880 | 2,264 110,999 | 1,127 34,590 | 1,295 43,156 
March 5,406 5,387 227,408 | 2,252 111,949 1,050 32,214 1,307 41,945 
April 5,398 5,536 222,944 | 2,359 111,560 | 1,018 35,083 1,290 43,605 
May 5,434 | 5,640 | 221,698 | 2,472 107,212 | 1,005 39,333 | 1,324 48,100 
May, 1948 
Change: 
In Monta... +36 | +104 1,246 | +113 —4,348 13 +-4,250 +34 +4,495 
In One Year.....| +401 +693 ~16,070 | +344 | +12,003 | +200 +5,054 | +120 +8,108 
In Two Years....| +649 +846 +106 | +456 | +13,252 | +252 +5,948 | +104 +9, 168 
| at 



































Trends 
Marks Broken in May 


Crude oil production averaging 5,434,000 barrels daily in May bettered 
April’s all-time high by 36,000 barrels daily and topped that of May, 1947, 
by 401,000 daily. However, this peak production, along with imported 
crude, failed to meet the demands and crude oil stocks were drained of 
1,246,000 barrels to make up the deficit. Stocks of refinable crude oil totaled 
221,698,000 barrels at the end of the month, 16,070,000 barrels less than a 
year before. 

Further evidence of the shortness of crude oil supplies is the increasing 
frequency and size of premium payments being made for material. Refiners 
who do not own production and must buy their crude supplies are bidding 
up the price. Also competing for these supplies are the exporters, who have 
long been paying cash premiums, though with the tightening of export 
permits, these premiums have been lessened. Some industry sources have 
estimated that 135,000 barrels of crude a day are currently being bought in 
Texas, Louisiana, New Mexico, and Arkansas at cash premiums. These 
bonuses range up to 35 cents per barrel and probably average about half 
of that amount. Six months ago top premiums were 25 cents and the 
volume sold under those conditions was only 70,000 to 80,000 barrels daily, 

While the amount of crude being purchased with cash premium pay- 
ments is more easily estimated, it is believed by some that almost a like 
amount is going by way of other types of payments, such as drilling 
contracts, lending of money and pipe. With the ranks of bonus payers and 
the amounts being paid increasing, it seems quite probable that the very 
near future will see a general crude price hike. Just when and by whom it 
will be initiated is, of course, unknown, but when major buyers either lose 
or are threatened by loss of field connections this upward pressure will 


begin to show effects 


State Crude Oil Production 
THOUSANDS OF BARRELS 







































































DAILY AVERAGE PRODUCTION TOTAL FIRST FIVE MONTHS 
% Diff. 

May, April, May. May % V'tt 

STATE OR DISTRICT 1948 1948 1947 *47-"48 1948 1947 *47-"48 
Alabama.......... eg 1.4 1.1 12 + 16.7 189 147 + 28.6 
ArcansaS......... 83.0 82.1 81.1 + 23 12,851 12,138 + 5.9 
COMI 6.5 6 e600 0c o's 947.1 941.8 912.4 + 3.8 142,688 136,126 + 48 
MINORINID . 6.0. 6,0,5«' 3 47.5 45.6 40.9 + 16.1 6,930 5,779 + 19.9 
| Oe 0.7 0.8 0.7 119 68 + 75.0 
NE 6 vu 5: 6:4:0: 3003-0 172.8 172.6 182.5 — 53 26,320 28,308 — 7.0 
MBO ie ccncues 20.7 19.5 16.8 + 23.2 2,514 2,588 — 29 
EE acc ec cet 4,3 sw. (2985 295.6 288.2 + 3.9 43,882 42,179 + 4.0 
MeatUCKY,. 6550006. cc000e) 25.3 24.6 25.2 | — 0.4 3,717 3,821 | — 2.7 
Louisiana........ ; 466.3 463.7 432.6 + 7.8 71,631 63,935 + 12.0 
North Louisiana......... 111.6 109.3 99.0 + 12.7 17,107 14,740 + 16.1 
South Louisiana......... 354.7 354.4 333.6 + 6.3 54,524 49,195 + 10.8 
Michigan....... 4 44.9 44.9 42.8 + 49 6,844 6,446 + 6.2 
Mississippi........ 123.0 121.1 91.2 + 34.9 18,121 13,169 + 37.6 
(1 y Solchh nid acai 0.1 0.2 0.2 — 50.0 23 22 + 4.5 
Montana......... 23.2 23.2 23.6 — 17 3,606 3,457 + 43 
Nebraska......... = 0.5 0.5 0.5 rae 79 93 — 15.1 
New Mexico......... 126.6 128.1 106.9 + 18.4 19,345 15,935 + 214 
So) ee ue 13.7 14.0 12.9 + 6.2 1,980 1,947 + 1.7 
RES eee F 9.8 9.7 8.2 + 19.5 1,361 1,203 + 13.1 
CMIBDOMA......0cscccs. 419.8 406.9 379.1 + 10.7 61,550 56,586 + 8.8 
Pennsylvania........... : 33.9 34.8 34.9 — 2.9 5,193 5,197 — 0.1 
TORRONE... 0.20 020005 ee oe Sas | ae etl 3 3 Rae 
NS ih is red aas <a |} 2,421.1 2,417.9 2,225.2 + 8.8 365,372 319,507 + 14.4 
Dist. 1—Scuth Central. 26.9 25.8 21.1 + 27.5 3,934 3,061 + 28.5 
Dist. 2— Middle Gulf... 172.0 172.2 159.1 + &l 25,987 22,760 + 14.2 
Dist. 3—Upper Guif.. .. 493.1 493.2 484.8 + 1.7 75,156 69,927 + 7.5 
Dist. 4—Lower Gulf-S.W. 255.6 253.4 243.3 + §.1 38,685 34,926 + 10.8 
Dist. 5—East Central. ... 46.4 46.0 38.3 + 21.1 6,817 5 581 + 22.1 
Dist. 6—Northeast...... 425.8 438.2 450.2 + 5.4 65,670 65,037 + 1.0 
Dist. 7-B—North Central. 45.2 44.4 38.1 + 18.6 6,710 5,485 + 22.3 
Dist. 7-C—West Central. . 45.0 44.4 36.8 + 22.3 6,700 5,072 + 32.1 
Dist. 8—-West.......0s<. 688.0 678.6 527.1 + 30.5 102,046 73,193 + 39.4 
Dist. 9—North mas 138.5 137.5 137.7 + 0.6 21,256 19,564 + 8.6 
Dist. 10—Panhandle.... . | 84.6 84.2 86.2 — 19 13,092 12,709 + 3.0 
WIMIDID, 0.00006: — 0.2 0.1 0.2 eres 20 38 — 47.4 
West Virginia ............. } 7.9 ri 6.8 + 16.2 1,118 1,043 + 7.2 
Oe rere 144.9 141.4 118.9 + 21.9 21,531 17,170 + 25.4 
Tctal United States ...| 5,433.9 5,397.9 5,033.0 + 8.0 816,987 736,905 + 10.9 















































; ot May showed little change from the 
F ; count a month earlier, the number of 
. wells completed during the month de- 

omp elions clined considerably. pi completed 
917 while 1117 were finaled during April, 

a drop of 200 wells. Oklahoma’s dropped 

from 388 a month ago to 337. Usually 

oF a D e e the U. S. total follows these two lead- 
ig espite Sectional Drops ers, but such was not the case in May 
for the grand total showed a de- 

crease of only 16 wells. The difference 

was made up by increased activity in 

Illinois, Kansas, and California. Illinois 

completed 238 wells during May to set 


= completed in the U. S. during The 3170 wells completed in May the highest mark for that state since 
May totaled 3170, just short of the 3186 topped those drilled in the same month September, 1946. Illinois’ April total was 
completed in the previous month for of last year by over 25 percent and 128 wells. Part of the rise was due to 
the highest mark so far this year. The boosted this year’s five-month total to the difficult operating conditions during 
month’s work was creditable not only 14,516 wells, an increase of 19 percent the spring which delayed completion till 
because it almost measured up to April’s over the 12,153 drilled in the same period May of many wells which, under favor- 
high, but because it was done while sub- of 1947. Just how long the current drill- | able conditions, would have been com- 
stantial drops were occurring in the two ing program can hold this large lead re- _ pleted earlier. 

leading drilling states, Texas and Okla- mains to be seen. It will be determined Kansas’ wells climbed from 231 in 
homa. The majority of the other states by the supplies of tubular goods, which April to 284, and California’s increased 
were able to improve on their previous remain scarce and show few signs of from 185 to 213. Louisiana’s records 
month’s records. This was especially true _ easing. showed exactly the same number of 
in the case of Illinois, where wells com- While the number of active drilling wells in each of the two months, that 
pleted were almost doubled. rigs in Texas and Oklahoma at the end _ being 200. 


Well Completions in the United States During May, 1948, and Cumulative for Year. 


(Figures compiled by WORLD OIL Staff from private reports and other sources as follows: Illinois from Illinois Geological Survey; Indiana from Indiano 
Division of Geology; Missouri from Missouri Geological Survey; Tennessee from Tennessee Division of Geology; Bradford, Kane-Clarendon, and Alle. 


gany fields of Pennsylvania and New York from The Producers’ Monthly.) 
































































































































MONTHLY COMPLETIONS, MAY, 1948 ' Rigs in Operation 

(Drilling, Rigging 

NEW WELLS TOTAL COMPLETIONS CUMULATIVE TOTAL Up and Shut Down) 

Water Total Footage May | April | May 

Water] Gas | Dis- | Total| Drilled | May, | Aovril,| May. May, Wells | Wells| Percent} Footage 31, 30, 31, 

STATE OR DISTRICT Oil | Dist. | Gas | Dry | Input | Input | posal | New | Deeper | 1948 | 1948 | 1947 1948 1948 | 1947 | Dhff. 1948 1948 | 1948 | 1947 
DE cay ceab cia isthocthsweychauasns _ EE EES, SEES DONA 1 1 2 2 1 5,201 6 7] — 143 29,561 4 3 6 
| SSSR RS Sh Oa SES Spee” RP See ee Pee Pe aes aeons | | SSR eh. CORY Ne ‘Pre Oe See 7 7 2 
TE SEI OO CES eae | CORRS Sheree Saas Ra 22 27 30 88,733 114 101} + 12.9 452,612 39 35 34 
ns oe as _: ae 2 ESE, Eee Sees 208 5 213 185 154 782,970] 1,017 787) -+- 29.2) 3,595,310 280 276 267 
SS ae _: | Rae READ 2 SERRE OPER eS Ra | eee 18 19 16 115,054) 104 63] + 65.1 583,517 54 58 47 
BR i ko sti.i 7  RaRte. Bee SRS RR ee a occsath 2 2 3 17,046 10 13} — 23.1 70,010 4 6 
OS SSRN Rees sy en | cake SEG Ne, Tees pak Made thers sate seltebets wea CER. EIR 2 1} +100.0 | Se See 1 
Ni Oi, oun dn ake an 2 CREE HEEPREAS SIR! / ee 238 128 148 590,739 794 735} -+ 8.0} 1,997,321 253 242 215 

ONG eS _ ean ae «SS AR Sesies 66}. . a 66 61 41 137,035 342 192) + 78.1 631,967 106 100 

SR coro ce Sc busces i Sees 44 ae ane 2 | re 284 231 177 922,983} 1,077 931} + 15.7] 3,544,375 285 284 304 
SS ee __, ae 23 SRA See ae 68 51 77 134,261 280 298} — 6.0 571,910 84 75 123 
Louisiana. ........ ae 122 10 9 JE ae 2 . Se 200 200 114 882,111 808, 507] + 59.4] 3,984,497 233 227 169 
North Louisiana. ....... 94 1 7 __ Roe Pe 1 ee 137 124 63 354,818 512 264) + 93.9] 1,365,992 79 76 40 
South Louisiana........ 28 9 2 RE NR 1 Sy a 63 76 51 527,293 296 243] + 21.8] 2,618,505 154 151 129 

| ates SS RS Se Apeeeee a GES ASRS ae eee Poe en, ee, eee , ee ERR eae | BEEP: Peer seers 
OS ee | SS BR BRE ee. ae 52 1 53 44 67 119,871 246 209} + 17.7 580,020 127 120 105 
Mississippi per tine bipaeeoe ad 20 ARE , Se Se ee 35 1 36 24 56 281,604 159 | 1,317,507 52 48 99 
| EE: CR ee eee ee ec. See RR 5 9 4 1,783 26 23] + 13.0 8.442 5 7 4 
cs Cagiveseveaes _ See 2 Re S| See | ee 32 14 19 82,551 120 50] +140.0 310,778 48 49 64 
| EE ae Hae Bee a See eee Sere TS BES de See Dacece a Petes iE So vA mamas oe 1 be: ee | a See 6 

Tae! A. SO? eee eee ee PE RET RS! ne : a: RP, SRN Bae Pace; Sampo 5 Te 1 \ | ere 
ee ere SPE 1 ae ae ie eae ___ SRE 43 68 54 190,287 258 236] + 9.3] 1,046,870 130 110 122 
OS EIS Se ae Cae 3 eee ere | ee 2 135 130 150 204,530 689 638} + 8.0] 1,011,406 168 171 180 

STE ie SS SS: RSE PR Mee een peewee Py RET rere: See Rae, Sere tae Me —=$0000. 5. vacua cthasscs ee ne. 
TES Fey o's o-0'<a00 RE 33 _ EPR RR OES 121 3 124 109 112 281,804 504 519} — 2.9] 1,319,414 216 225 232 
Oklahoms.:..........0. e | eS i: ae eS. Res 331 6] 337) 388] 257] 1,204,311] 1,585) 1,454) + 9.0) 5,490,849) 580) 581 at 

SARS Se SRR PO Pee SS eT Se oe seers RS PO BE ey LAER Aes Piers. «Rees eee Sones 

Pennsylvania............. ae 40 14 92 ae 267 1 268 263 276 458,686] 1,298} 1,328] — 2.3) 2,261,554 396 369 36! 

RESETS 2 ecke Bee ee Seen Sek Ree Sees eee Ieee Re ae Ce sie cs Kaeo CO ee ee mre: 
SS Tay ok ap | eS EEE SPeere See Reape ae | eee 1 4 2 1,923 15 8} + 87.5 23,459 20 20 5 
| EE re eee 539 13 36) 315 1 1 2} 907 10} 917] 1,117) 707) 3,838,967] 4,571) 3,495] ++ 30.8] 19,461,589] 1,446] 1,458} 1,218 
Dist. 1—8. Central... .. a 1 Ee See Oe | ae 33 49 23 109,263 203 127} + 59.8 630,971 47 49 30 
Dist. 2—Middle Gulf... . 39 3 2 «OEY RO Gree 68 2 70 83 45 407,344] 328} 248] + 32.3] 1,882,215 59 66 61 
Dist . 3—Upper Gulf..... 45 3 3 EPS ee re Pe 87 103 69 575,523 405 326] + 24.2} 2,691,107 137 141 gs 
Dist. 4—L. Gulf-S.W... 48 5 6 SL a hoch ak at 111 4 115 124 97 560,945 545 442) + 23.3] 2,692,574 112 125 107 
Dist. 5—E. Central... . pee 2 : SRS AE a Sean ae 18 14 8 72,337 75 44] + 70.5 367,929 35 32 16 
Dist. 6—Northeast...... 7 2 6 OS Were So eiata 20 1 21 30 33 123,252 149 185} — 19.5 822,795 51 55 69 
Dist. 7-B—N. Central... ees hauls 5 PL Sr 1 _ eee 99 120 60 326,793 511 312} + 63.8] 1,576,766 163 165 122 
Dist. 7-C—W. Central... RARE ; ES A 20)... . 20 30 23 75,678 141 91) + 54.9 539,807 88 78 67 
Dist. 8—West....... _ aXPeee 3 23}... e oe 219 3 222 280 161 950,239} 1,137 734| + 54.9] 5,129,642 490 495 364 
Dist. 9—North. . . , 93 1 1 1 181 ; 181 213 151 469,747 847 800} + 5.9] 2,394,118 104 109 168 
Dist. 10—Panhandle. . . eae 8 i ia i ar 51 71 37 167,846) 230) 186) + 23.7 733,665] 160) 143) 116 
RE bene AS, ee Renan ee a Se ery. Hee ee 1 2 1 12,146 9 3} +200.0 43,210 10 9 4 

Se ane ee, Sere eee Aan Seer Ge ES xc weeniiie ¥=% ; suds eas wake Rivest aE iecea es | ek: Sees oO ee beer . 
ESE I EI. TO eee Se et : = Se ; i aaa | ; 1 «te 6,278 1 1 1 
West Virginia............. eens 39 _ he 62 1 63 69 51 162,322 314 312} + 0.6 790,670 378 390 369 
Wyoming...... ihe 20 ri ek SRE Cee Ree 37 5 42 37 18 167,620 163 83] + 96.4 670,165 140 119 80 
Total U. 8. 1,721 25 252 967 145 20 6} 3,136 34) 3,170 3,186) 2.535! 10,684,634] 14,516] 12,153} + _ 49,833,052} 5,067! 4,989] 4,603 

' | | 
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Raymond Delaney’s Bethle- 
hem No. 55 ‘*Twister’ and 
thetwo GM Series 71‘‘Twins” 
that together form a great 
drilling team 











RILLING wells in fast time is getting 

to be a profitable habit with thé 

Delaney Drilling Company of Ada, Okla- 

homa. Raymond Delaney has been doing 

just this with his Bethlehem No. 55 

Twister’ rig on all the wells he has drilled 
so far. 

The rig is powered with two General 
Motors ‘““Twin”’ Diesels. 

Right there is part of the secret for the 
success. For, you see, these engines deliver great 
quantities of quick-stepping power, yet fit in compact 
space. They snap into action and pull out a string of 


HELP AMERICA 
PRODUCE FOR _ 
~~ 


SINGLE ENGINES .. Up to 200 H.P. 


GENERAL 





DETROIT DIESEL ENGINE DIVISION 


DETROIT 28, MICHIGAN 





drill pipe as fast as the crew can handle 
the pipe. They hum along on their job 
steadily with great economy of fuel and 
with the minimum of maintenance. Then 
when the job’s done, away they go right 
with the unit—because these engines fit 
within road width. 


So you see a lot of speed, dependability 
and portability rest right with these GM 
Diesels. That accounts for the way more 
ane more operators are switching to them. To speed 
up your own work and to save money, better let us 
send you all the facts. Drop us a line. 





MULTIPLE UNITS .. Up to 800 H.P. 


MOTORS 








GENERAL MOTORS | 


DIESEL 
POWER 

















GENERAL MOTORS CORP., DIESEL ENGINE SALES, PETROLEUM INDUSTRY, 1504 Philtower Bidg., TULSA 3, OKLAHOMA 


Anderson-O'Brien Co. 
LOS ANGELES 21, CALIFORNIA 


Power Equipment, Inc. 
WICHITA, KANSAS 


George Engine Co. 
NEW ORLEANS 18, LA. 


United Tool & Valve Repair Co 
SHREVEPORT, LOUISIANA 


WORLD OIL. 


Western Machinery & Engine Co. 
ST. LOUIS 10, MISSOURI 
Seitz Machinery Company, Inc 

BILLINGS, MONTANA 


Empire Oil Field Machinery Co. 
ODESSA, TEXAS 
Gehring Equipment Co. 
CASPER, WYOMING 


Diesel Power Co. 
OKLAHOMA CITY, OKLAHOMA 


Stewart & Stevenson Services, Inc 
HOUSTON II, TEXAS 
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Exp oration 


Hits Six-Month Hi gh Summary of Results of Exploratory Drilling 



















































































FIVE MONTHS; 
JAN.-MAY 

Bisy | Aci eo: 

ITEM 1948 | 1948 | 1948 | 1947] Daft, 
Oil Discoveries. ... 67 78} 325) =279) + 20.4 
New Fields.......] 42] 40] 194] 154) + 969 
“oa ig one 24 35 131 116] + 12.9 

A : : ; ; - istillate Di ies 9 6 38 ae 
NEW. six-month high in explora- to the world’s deepest producer title. a... 7 3 18 7| +. Se 
tory well completions was set in May The other was a discovery of appar- ee 10 1 52 x + 220 
when 542 tests searching for new sources ent major proportions made by Mid- — opal : 7 = ” t = 
a Z 2 ‘ ‘ é New Pays....... 5 5, 

of oil and gas were completed. Not since continent Petroleum Corporation in Lea ——— 
. ~ is uy é 9 5 7 

October of last year when 609 such wells County, New Mexico. The well, Sawyer staan tbirao . 2 oe 
were finaled have they reached that high. 1, produced initially 3744 barrels of 42- rth — . 2 oo ae aa 
In April, a month earlier, 516 wells in gravity oil per day from 12,115-215 feet Distilln'e Fields.. marae F 1 ‘ 71 — 143 
that category were completed. in Devonian sands and has resulted in nen aes a. om: _ 1 +s 
Attracting a great amount of attention considerable leasing activity and a rush Total Pred. Tests.) 109) 112] 495) =40"| + 2a 
were two wildcats completed during the to start offset wells. — ‘abate yoo oF ms pd + 264 
month. One of these was Pure Oil Com- May’s new high brought the year’s a... ao a 700 
pany’s West Poison Spider test in Na- five-month total to 2425 completed ex- Outposts........ : 7 +s 
trona County, Wyo., brought in flowing  ploratory wells for a 25 percent lead over _—Totel Evpl’tory Tests} 542} 51“ 2425) 1920] + 25.46 
. Z Percent Productive} 20.*] 21.7) 204) 20.9]......., 
900 barrels of 43-gravity oil per day from last year, when 1930 tests had been Percent Dry......| 79.9] 78.3] 796) 79.1]........ 








a total depth of 14,307 feet to lay claim drilled by this time. Even though the 


Results of Exploratory Drilling in May and First 5 Months, 1948-1947, By Districts 


























































































































































































































FIRST FIVE MONTHS, 1948 - B 
Productive Tests 
MONTH OF MAY, 1918 Unproductive Tests Total 
— —— }-—— ——| E-plora- 
Productive Tests Total tory 
Unproductive | Total Total Dry Tests 
Total ests E-- Produc- —),-— | —_,—— 
New Fields | New Pays | Extensions | Pro- ——| lora-| New Fields | New Pays | Extensions tive £1553 
—-;--- aap —);—— ;—_] due- | Wild-] New} Out-| tory | — ;-—- —-);—-} —— ———| ——,; ——| Wild-| New | Out-} Mo.| Mo.| Mo. 
State or District Oil] Dis.| Gas} Oil] Dis.| Gas} Oi'| Dis.) Gas} tive | cats | Pays} osts| Tests) %i'| Dis.| Gas| Dil] Dis.| Gis} Vil] Dis.) Gas}19418)1947| cats | Pays} post<|1918/1947/1918 
Alabama............ 2 Ee Re ee wey apy OE Sees. Par, ee rs, eee RN é 5 6 
ee 5].. - R e a Ae, Comers HAE, as a 2} 4 Eee ie 39} 25) 34 
Celifornia.......... 1} 3 6 ] 1] 15]... 26) 4 a ee F 9 1 Ni 22 8 | ee Pe 85; 194) 107 
Leg Pe vetbaces sone ae : a 2 18 18} 14) 18 
| eee pane 2 a... 7 ae 7 a 33% 
ar ; ; ee ne ra 2 7) 1 2 
| eae 4 1 5 10 4? 52] 9 td Repe 1? 33) 46) 16? 162} 137] 196 
DRS: ssgaen.ce xs 1 1 ie 27) 8). | ae 1 10} 9} 71 71] 35) 81 
SE Vikewe oe eae oS om 1 eae 7 44 51) 27 Paes 1 3*} 29) 168 1 169) 117] 200 
Kentucky.......... ee eee ae _ er eS 1 7 ee as | eae 1 4, 4 17 17] 271 3 
Louisiana.......... 3 1} 7 1 1} 1 14 1€].. 30} 2 5 Zi 2° 6 1} 2 3 42} 34 85}... 1} 86; 83] 128 
North Louisiana. . .|. nei 1 1 2 8 | y} 1 2 2 7 5 4" 4") 4F| 48 
South Louisiana. . . ee 7 1 1 12 8 , 20; J 5 1} 20 6 1 ] 35} 29 44)... 1} 45) 37) 80 
Marviand.......... BE PORES, coat Ue LR ee he de ALe™ eek hag eo oa 49 ; : 1 ; ‘| ee 1 
Michiean.......... | See = he ees Rae ; me ] 20)... ; 2 41... 3 1 ; 8 7 92). . 99} 7é} 100 
Missi-sippi......... - Oe ray EOS Ee Bee _, Oe 1 _ ae See 10 Se, Bee 2 2 5 3F].. a4 36} 2F| 638 
ee ee £2) Pa Bea ER EE Be oe ; a: eee Ae 3 : b OY : Erb h Be 3 i | ee | 
Montana........... oe EE A GE PG ' Pe pees ae ; 2 2] 3 1 2 1 13 13 5) 15 
New Mexicn........ - 5S, Ae ; pa 2 4 6] 6 1 3 1 1! 5 2¢ 26] 23) 37 
North Carclina..... = ra eee Pe ek i; eee 
_ ae 1 1 2 2 4, 1 1 7 9 1 15 15} 232] 24 
Oblahoma.......... 4 2} 2 1 9 3 45) 20 2 7| 13 3 45) 43) 181 1} 182] 227) 227 
Pennsylvania....... ror awe oN =e : ne . : : 2 ae 2 
SO” ae of PP berks ER ee ee me, Pe ae : Ne Ree ae : ‘ ; : ; J es See | ie 
Tennessee.......... 1... ; os Be is. Oe i Be p . ie 5 ’ 9}... are 9} gs! 10] 8 
. Texas.... 21 4 2} 10 1 3 2 43; 189 1 7} 240;10€} 10) 15) 63) 14] 14} 26 2 3} 257] 198) &34 5 26} 865) 550) 1118 
Dist. 1S. Central. .}. cas We ; - ; ; : 15 15} 1 1}. 1 3) 4]. 7F 7A} 5°) «678 
Dist. 2 Middle Gulf] 2)... fe o- so 1 : e 1f 27; 9 1 2} 9 ¢ 2 ) 33] 23 80 1 5} SF] 4) 119 
Dist. 3 Upper Gulf 1 | 6 2 10 22 1 34) 3}.. 21 2 2; 3 1 2} 40} 3A; 10° ] 2} 106) 60) 146 
Dist. 4 L. Gult-S.W. 3 2 | oe _ ; 7 > 4 43) 9 4 3} 8 6 9} 1 40} 47] 132 1 11] 144] 92) 184 
Dist. 5 E, Central - ; 3 é. ; : 7 7| 2 ‘ 2 1 5 3 2° 29} 24) 34 
Dist. & Northeast. 1 Pe Ree Cae Fae ne 2 3 5} 1 2 4 4 11 3 30 1 31) 24 ? 
Dist. 7-B N. Central] 4).. 4 34 38} 32]... 7; 9 1 49} 31) 144 144; 94) 19° 
Dist. 7-C W. Cent..|...|. 1 1 5 6) Ff ; 1 1 8} 61 3? ) 32} 1) 40 
Dist. 8 West.......] 6 1 1 8 14 F 22} 19 2} 3 6 i 3% 16 64 ] 4} 69) 50) 109 
Dist. 9 North...... 4}.. - ise Pent Lian, Te : 5 40}... 3 48) 21].. 1} 5 6 33; 27] 143 4| 147} 94) 180 
Dist. 10 Panhandle}. . nae, aE ; roe ; ; ae 2 i. 2) 4 2 
Re ere 1 | ee i. 1 1} 8 gs} 3] 9 3 
PMENEDs 3.cce Jose... ~s ‘ os FA Ric ty |: ae ' | 
Washington........ | Yo] 1 1 J 
Wert Virginia........ S. 2...] Di a» 4 : a ae 
WIM. 5 «-  ceanci 3 1) te 7 11) i 1 8| | 2 16) €} 19 1} 20] 18] 36) 24 
Total US.......0.| 42] 7] 9) 24) 2 1 19} 4} 109) 425) 1] 7} 542/194] 18} 36/131] 20] 16] 63} 6] 1°] 497] 40°] 1895 ¢] — 29/19°6) 1527 24?7|1930 
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Stetetianedt by: The National Supply Company 
Republic Supply Company 














Arop THE WORLD'S TALLEST BUILDING ... yet not high enough! 
Television’s need for unobstructed, long-range broadcasts may be met by planes 
in the stratosphere, relaying signals from the earth. Engineers working on this 
problem are confident of ultimate success. 

With like confidence, Roebling blazes new trails in developing and making 
products vital to communication and all other industries. And the widespread 
confidence reposed in Roebling is our most guarded asset. Leadership is main- 
tained only by constant progress . . . our ideal is to make Roebling products 
and engineering service the best obtainable anywhere, any time. 


WHEN TO SPECIFY RomBLiNG 772/5/7707/ wine ROPE 


WHEN IT WILL SAVE YOU MONEY is _ without seizing. Broken wires lie flat...don’t 
the time to specify Roebling Preformed Wire —_ injure hands or chew up drums and sheaves. 
Rope. Wherever wire rope is subjected to Get your Roebling Field Man's advice 
severe bending, Roebling Preformed is an ghout Preformed and the possibility of its 
outstanding money-saver. On thousands of saving you money. You can act on his sug- 
installations it lasts far longer than Non- gestions with full confidence for he knows 
Preformed fOpes . . . pulls down performance wire rope, how to choose the right one, how 
costs to an all-time low. to maintain it for top service. Write or call 
Great resistance to fatigue from bending him at your nearest Roebling branch office. 
helps give Roebling Preformed a long life, 
but you can chalk up other big advantages. JOHN A. ROEBLING'S SONS COMPANY 
Preformed is not inclined to twist and kink... TRENTON 2, NEW JERSEY 
is easy to handle and install. It can be cut Branches and Worehouses in Principal Cities 








*& WIRE ..OPE AND STRAND *® FITTINGS * SLINGS * SUSPENSION BRIDGES AND 
CABLES * AIRCORD, AIRCORD TERMINALS AND AIR CONTROLS * AERIAL WIRE 
ROPE SYSTEMS *% ELECTRICAL WIRE AND CABLE *& SKI LIFTS # HARD, ANNEALED 
OR TEMPERED HIGH AND LOW CARBON FINE AND SPECIALTY WIRE, FLAT 
WIRE, COLD ROLLED STRIP AND COLD ROLLED : SPRING STEEL *® SCREEN, 
HARDWARE AND INDUSTRIAL WIRE CLOTH *% LAWN MOWERS 



























two years are somewhat apart in the 
total number of tests drilled, the success 
ratio of the periods are very close. So 
far in 1948, 20.4 percent of the total have 
been completed as successful while a 
year ago producers amounted to 20.9 
percent. In other words one out of every 
five exploratory wells drilled found pro- 
duction of some kind and quantity. 
These, of course, range from discoveries 
of areas that will prove to be of major 
importance to marginal wells which, al- 
though they are dis- 
coveries, may die early deaths or may 
never prove to be anything but one- or 
two-well fields. Regardless of the finan- 
cial risks with these large dry-hole odds, 
the wildcatters are continuing to step up 


rated now as 


operations. 

Spurring this exploration on are cur- 
rent crude oil prices, and retarding it on 
the other hand is the scarcity of steel 
pipe. Some companies are reported to be 
buying sheet steel wherever and when- 
ever they can and having it rolled and 
welded into casing. This is a costly pro- 
cedure, but justifiable in these days of 
shortages and increased demands for oil. 
Extreme measures of this kind increase 
the financial hazards of this already risky 
business, but oil is needed and the needs 
are increasing. 

The last general crude price hike oc- 
curred in the latter part of 1947 and 
since that time oil production has been 
pushed to new all-time peaks. Another 
price increase seems very probable for 
the near future, as bonus payments are 
becoming more frequent as well as 
larger. These are fairly reliable signs of 
a price increase. There is little reason to 
believe that increased chances for profit 
would not prove an added incentive for 
the oil industry, which is noted for its 
risk-taking and resourcefulness in seek- 
ing out and producing additional oil. 


Paper Work Reduced 

® CONTINUED FROM PAGE 54 
and foreign a 40 
percent greater volume of material. 
equipment and services during 1947 than 
for any previous year. The total dollar 
value of all invoices clearing through 
the purchasing department increased 76 
percent in 1947 over 1946; yet paper 
work in the field was reduced consid- 
erably. Beginning in 1946, when the 
orderly requisitioning procedure was put 
into effect by the company’s refining 
department, the value of individual req- 
uisitions during the last three quarters 
of 1946 increased 45 percent over the 
preceding quarter, but considerable pa- 
per work was eliminated. 

Plans have materialized which will 
enable field requisitioning points of the 
company’s sales department to issue re- 
lease orders against blanket orders or 
contracts direct on the supplier with 
no more effort than heretofore was used 
in the preparation of material requisi- 
tions on the purchasing department, and 
this will reflect in an appreciable savings 
of time in the procedure of repair parts, 
for gasoline pumps, compressors, lifts; 
etc., as well as eliminate duplication of 
work by the purchasing department. As 
prices and terms are established by 
the purchasing department, and invoices 
continue to be approved by the purchas- 
ing department, it is not felt that any 
control of procurement of this type of 
material will be sacrificed. 

To reflect true conditions of material 
availability—which varies geographically 
—the divisional purchasing agent will 
outline to the requisitioning points he 
serves the conditions that prevail in his 
particular area. 

It is interesting to note detailed fig- 
ures as to the reduction in the “paper 
work” burden for this company on the 
basis of its experiment so far. While the 
total dollar volume of purchases through 
the purchasing department increased 


operations received 


76.40 percent in 1947 over 1946, this in- 
volved an actual average increase in the 
“paper work” load of only 14.89 percent. 
A further breakdown of this “paper 
work” load reveals that the number of 
requisitions received increased 12.57 per- 
cent, whereas the purchase orders issued 
increased only 4.51 percent. Further- 
more, the invoices verified increased 
20.80 percent. 

Percentagewise, the minimum increase 
in the “paper work” load appeared as 
expected in purchase orders issued, 
whereas the maximum increase was 
under the category of “invoices verified.” 

As a result of these findings it was 
decided to investigate further the maxi- 
mum increase in the number of invoices 
verified. A survey was made of the 
fourth quarter 1947 activities, and this 
disclosed that of a total of 110,911 in- 
voices verified, 48,295, or 43.54 percent, 
were for $25 or less, with an average 
aggregate value of only 1.19 percent of 
the total dollar volume of the purchases. 
The majority of invoices for $25 or less 
relate to repair parts and small mainte- 
nance items for the sales and producing 
departments. 


Some means is being sought to reduce 
this class of invoices. The company is 
exploring the suggestion that one way 
to reduce the number of small invoices 
received as well as purchase orders 
issued would be for gasoline pump 
manufacturers to design a standard, pre- 
printed order blank for use by consign- 
ees, service station operators; etc., in 
obtaining their repair parts. Such a pre- 
printed order could have a relief draw- 
ing the pump cut away to show repair 
parts involved. With this information 
the operator could order his require- 
ments direct from the manufacturer, 
thus reducing the number of invoices 
involved and entirely eliminating the 
necessity for requisitions on the purchas- 
ing department as well as the purchase 
order subsequently issued. 


New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the United States in May, 1948 


Also Important Extensions to Established Fields 
































2Initial 
Total | Completion | 'Name, Character and | Production | Grav- 
Date |Depth|} Horizon Age of Method . of 
COUNTY FIELD COMPANY, WELL AND LOCATION Completed| (Feet) (Feet) Producing Formation and Choke i 
CALIFORNIA—New Oil Pays : 
Kern.........} Coles Levee...| Richfield Oil Corp’s Cole Levee A 21-33 (OWWO), 990 e 330s fr nwe Sect | 5-17-48 |10025 | 8900 -9100 | L. Western Zone; Mio | F 498 33.6 
33-30s8-25e. 
Kern .| Maricopa Standard Oil Co’s 9K-54, 2310 s, 330e fr n\4 cor, Sect 9-11n-23w Boia 4-27-48 | 5300 | 4085- 5148 | ...................--) PGI 315 
Kern .| MeDonald Independent Exploration Co’s Layman 2, 660 8 1320 e fr w!4 cor Sect | 5-17-48 | 1620 | 1372- 1404 | Devil-Water-Gould sd; | P 25 25 
Anticline 18-288-20e. lio 
CALIFORNIA—Oil Field Extensions 
Kern ...| Mount Poso. .| Aga Oil Co’s Fee 13, 2520s 600 e fr nl4 cor, Sect 3-27-s-28e, se extension. 5-15-48 | 1398 | 1334— 1398 | Vedder sd; Mio P 35 15 
Kern ‘ Paloma. .....| Chanslor-Canfield-Midway Oil Co’s Fee 23-35, 990 n 990 e fr wl cor, Sect | 5-10-48 |11740 [11600-11738 | Paloma sd; Mio F 187; yy” 30 
35-3 1s-26e, n extension. 
Kern Palmoa, NW..| Ohio Oi] Co’s KCL-B 41-30, 334 s 338w fr n14 cor, Sect 30-31s-26¢ 5- 3-48 |11167 |10842- Paloma sd; Mio F 400; xy” 49.8 
Kern. Paloma, NW..| Richfield Oil Corp’s M&L 78-24, 330 n 990 w fr se cor Sect 24-31s-25e, 44 mi 5- 9-48 |11335 |11206-11330 | Palmoa sd; Mio F 720; 4” 42 
nw extension. | 
Orange Brea-Olinda...| Shell Oil Co’s Puente-Orange 1, 153 s 4.44 w fr ne cor Sect 3-3s-10w, wex- | 5-12-48 | 5375 P 213 
tension. 
Sonoma Petaluma Trico O&G Co’s Petaluma Comm 5-2, 620s 600w fr ne cor, Sect. 30-5n-6w 4-24-48 971 946- 971 P 32 19.7 
CALIFORNIA—New Gas Field ; 
Monterrey... . Jergins Oil & North American Cons. Oj] Co’s Orradre 1, 1400 n 950 e fr sw 5-19-48 | 2225 | 2130- 2225 7.5 min, #4” 
cor Sect 12-23s-10e, 3% mi se San Ardo fid. =a 











1 Character of producing formations abbreviated thus: ch, chalk; dolo, dolomite; li, limestone; sd, sandstone; 


sh, shale; ser, serpentine; cgl, conglomerate. Ages of formations ab- 


breviated thus: Plio, Pliocene; Mio, Miocene; Olig, Oligocene; Eve, Eocene; U. Cre, Upper Cretaceous; L. Cre, Lower Cretaceous; Jur, Jurassic; Tri, Triassic; Perm, Permian; Penn, Pennsyl 
vanian; U. Miss, Upper Mississippian; L. Miss, Lower Mississippian; Devo, Devonian; Sil, Silurian; Ord, Ordovician; Cam, Cambrian. 
8 Barrels of oil per day (24 hr. rate), flowing (F), pumping (P), swabbing (Sw), or bailing (B); or million cubic feet of gas daily open flow capacity; size of chok egiven in inche 
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From a profit-making standpoint, there are 
few units in the oil field that compare with 
the “Cardwell” Mobilhoist. Every kind of 
servicing job can be handled with this fast 
operating rig, plus rotary or cable tool work- 
over jobs. Drums have five even-step speeds 


speeds. The Mobilhoist is available with 
Waukesha MZA, and “Caterpillar” D318 
engines, and is recommended for well servic- 
ing to 4,000 feet; 2,000-foot drilling with 
34-inch drill pipe, or cable tools to 3,800 
feet. Write for descriptive folder, or see your 


and one reverse to provide a wide range of nearest “Cardwell” representative. 


With “CARDWELL” AIR CLUTCHES IN 
UPPER AND LOWER DRUMS--NEW, 
HEAVY-DUTY REAR AXLE AND 
SPIRAL BEVEL GEAR DRIVE 





Spudding assembly for all cable tool operations. 





Ground controls enable the operator to work as one of 
the crew. He has an unobstructed view of all operations. 


Controls are adjustable to different heights. Rotary table drive assembly for shallow well drilling, | | 


or deep well workover and reverse circulation jobs. 


| 
| 
| 
| 


“CARDWELL” RIGS 
LAST LONGER AND REQUIR 
FEWER REPAIRS 
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Also Important Extensions to Established Fields 








New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the United States in May, 1948—Continued 



































2Inutial 
Total | Completion | 1Name, Character and Production Grav. 
Date Depth} Horizon geo Method ity of 
COUNTY FIELD COMPANY, WELL AND LOCATION Completed] (Feet) (Feet) Producing Formation and Choke Oil 
CALIFORNIA—Gas Field Extension 
Sacramento Rio Vista D. D. Feldman’s Gardiner 1, 1400 s 300 w fr ne cor Sect 35-4n-3e, 144 mie | 5-22-48 | 4645 | 4494- 4511 | Capay sd; Eoc 3 mln 
extension. 
ILLINOIS—New Oil Fields 
aA Springs,| Diamond Exploration Co's Toliver-Woods Comm 1, ne sw nw 15-4n-7e, | 5- 4-48 | 2620 | 2611- 2616 | Cypress sd; Miss P 5A 
144 mi sw Bible Grove Cons. pl. 
soe aes N..} J.S. Young Jr’s Frick & Limp 1, se sw ne 24-2n-13w, 3 mi ow Lancaster pl. .| - 5-18-48 | 2534 | 2294~ 2307 | Bethel sd; Miss P5 
Hy. S....] Arvin Drig Co’s A. McDade 1, se nw sw 17-4n-9e, 34 mis Passport - ....| 5-18-48 | 2682 | 2667- 2682 | Cypress sd; Miss P 23 
CoN ee Sumpter, 8....] W. O. Allen’s Hughes 1 ~ sw nw 2-5s-9e, 144 mis Sumpter .. se ceessee] 5 4-48 | 2611 | 2576- 2582 | Waltersburg sd; Miss P 25 
ILLINOIS—New Oil 
bicusts Grayville, W..}| R. Mitchell’s Hatcher is ~! ne se 22-3s-10e........ 5- 4-48 | 3305 | 1960- 1966 | Biehl sd; Penn P 42; 140 wtr 
ILLINOIS—Oil Field Extensions 
; Passport.....} J. Bander et al’s W. Phillips 1, ne ne se 14-4n-Se, 14 mi sw extension. . . 5-25-48 | 3041 | 3011— 3037 | McClosky li; Miss P 240 
ee Cy City- R. Johnson et al’s F. Blessing 1, ne se nw 22-3n-8e, 34 mi extension...... 5-25-48 | 3037 | 2926- 2938 | Aux Vases sd; Miss P 9; 24 wtr 
- Con- 2985- 3020 | Rosiclare li; Miss 
80 
Ellery, N.....| B. Lambert et al’s M. Broster 1, se ne sw 7-2s-10e, 44 mi sw extension. 5~ 4-48 | 3391 | 3321- 3333 | Rosiclare li; Miss Pi? 
Hamilton. Rural Hill... .| Gulf Oil a * yr 1, ne nw ne 3-7s-5e, 44 mi sw extension. ...... 5-30-48 | 3529 | 3311— 3325 | Aux Vases sd; Miss P 170; 40 wtr 
Yabash. . Maud, N C. E. Skiles’ W. Smith 1, ne nw ne 20-18-13, ¥ mis extension.. B 5-25-48 | 2589 | 2576- 2589 | Bethel sd; Miss P 140 
INDIANA—New Cil Field 
Gibson. .... A. E. Morrison Tr’s Henry Haper Heirs 1, 330 fr n&wl nw nw nw Sect | 5-21-48 | 2030 | 2027- 2030 | McClosky li; Miss P 20 
34-1s-10w, Patoka Twp. 
INDIANA—Oil Field Tiecntion 
Vanderburgh..}| Vernon Hts.. .| Geo. S. Engle’s Geo. E. Schmidt 1, nw ne se 6-7s-11w, 44 mis extension 5-31-48 | 2533 | 2526- 2533 | McClosky li; Mise P 190 
KANSAS—New Oil Fields 
Barber... .. De Geer...... Lion Oil Co’s De Geer 1, ne ne sw 2-33s-15w, 114 mis Deerhead pl.. | 5-25-48 | 5434 | 5176- 5178 | Viola li; Ord F 3000; $4” 4] 
Barton.......] Klug, N Stickle Drig & Harwood Oil Co’s Child 1, sw sw nw 27-17s-13w, betw | 5-11-48 | 3381 | 3377- 3380 | Arbuckle li; Ord P 90 
ee & Klug pls. 
Reno Albion. Helmerich & Payne's Stucky 1, sw sw sw 14-268-6w, 10 mi w Hilger pl. 5-18-48 | 4200 | 3648- 3664 peewee li; Miss F 51 
Rooks........ Berland The Texas Co’s Berland 1, ne se sw 19-10s-19w, 3 mi e Marcotte pl. 5-18-48 | 3807 | 3803- 3807 | Arbuckle li; Ord P 160; 6 wtr 
Sedgwick Fairview. . . J. P. Gaty’s Phillips 1, ne nw se 8-26s-2e, 2 mi nw Greenwich pl. 5- 5-48 | 2961 | 2960- 2961 | Mississippi ‘li; Miss P 1173 44 
wic Chambers Lee Wentworth et al’s Chambers 1, se se se 10-29s-2w, 1 min C learwater pl. 5-18-48 | 3550 | 3546- 3550 Congolmerate; Penn. P 25; 3 wtr 444 
KANSAS—New Gas Field 
McPherson Don T. Ingling’s Griffith 1, sw sw sw 33-19s-1w, 1 mi fr Ritz-Canton fid. 5-25-48 | 3008 | 2985- 3008 | Mississippi li; Miss 0.8 min 
KEN pare Oil Pay 
Henderson Carter Oil Co’s A. E. Melton 1, 14-0-23, area betw Robards & Dixie 5- 14-48 | 2710 | 1754- 1766 Weber ad; U. P 196 
iss 
NORTH LOUISIANA—Oil Field Extension 
Madison Delhi Kingwood Oil Co’s J. M. Frazier A-2, 667 fr nl 472 fr wl Sect 15-17n-10e, 5- 5-48 | 3369 | 3364- 3366 | Paluxy sd; L. Cre F 237; &” 40.7 
1 mi e extension. 
NORTH LOUISIANA—New Gas Field 
De Soto The Texas Co’s J. J. Rambin et al 1, 1962 fr wl 1980 fr nl Sect 23-11n-liw 5- 4-48 | 8082 | 4972- 4996 | Rodessa sd; L. Cre 0.5 min; oy” 
SOUTH LOUISIANA—New Oil Pays 
Beauregard Oretta —— ~ a Hollins-Mayer 2, 660 8 600 w of nec of nel4, nw | 5-14-48 | 4466 | 4403- 4415 F 32; ¥y” 26.8 
t 32-68-llw. 
Beauregard. . oe M ee Pet Co’s Doornbos-McPherson 1, 760 n 2030 w of sec Sect | 4-24-48 | 9100 | 8234— 8237 F 72; &” | 48 
Cameron Mud Lake. E. Magaato Pet Co’s Lutcher C-3, 2640 s 423 e of nwe Sect 24-14s-llw.....] 5-20-48 |11913 | 11340-11360 F 298; t. 36.2 
SER, cael Weeks Island .| Humble O&R Co's R. H. Goodrich 3, 778 s 188 w of No. 2 well, Twp 14s-6e | 5-16-48 | 8922 | 8874— 8904 F 292: 35 34 
LaFourche Delta Farms... ee Co's Delta Farms Lee 1- 14, 2508 e 1402 s fr nwe Sect | 5- 2-48 |12888 |11811-11819 F 240; %” 25 
7s- 
St. Martin Lake Mon- The Texas Co's State-Lake Mongoulsis Lse 303-8, 4949 n 1041 e of swe] 5- 16-48 |11093 |10968-11008 F 209; #y” 25.8 
goulois of Frac Sect 10 in Sect 4-10s-9e. 
St. Martin. ...| Sect. 28 Dome on St. Martin Land Co. Unit B-2, 2212 w 1433 n of sec Sect | 5- 3-48 | 5184 | 4841- 4845 F 130; %” 26.1 
SOUTH LOUISIANA—New Distillate Fields 
Jefferson... .. “Little Lake” > Ref Co's LLE A-1, 750 e alz nl Sect 5-18s-23e, fr nwe th 660s atrato | 5-18-48 |12072 | 9889- 9894 F 142; yy” 
ne. 
Plaquemines. .j “Pointe ala | 8S. W. Richardson's Delacroix Corp E-4, 2044.27 e of wl 50 at ra fr sl of| 5-11-48 |11313 |10196-10207 F 44; 4.4 min;} 53.8 
Hache” Sect 34-16s-14e. F 
St. Mary..... ; ~ Texas Co’s State-Cote Blanche Island Lse 340-12, 8 55 deg 30 min w| 5- 1-48 |13824 [13300-13358 F 6; 7.7 mln; | 56.8 
850 fr USCGS Mon. “BLUFF” in West Cote Blanche, Bay, Twp 15s-7e. fr” 
SOUTH LOUISIANA—New Distillate Pay 
Terrebonne. ..} Vour Isle pete Oil Co’s LLE-State Unit 12-3, 3849, 24 s 2294 e of nwe Sect > 4.48 |11504 | 9950- $965 F 167;8.9 mln;| 49.1 
Dome 24-21s-16e. | ’” 
SOUTH LOUISIANA—New Gas Pay 
LaFourche....| Raceland ifford H. Brown's Mrs. Ellis Dupuy et al A-1, Sect 35-158-19e 4-22-48 | 4458 | 4371- 4391 1.4 mln; %&” 
MICHIGAN—New Oil Field 
Allegan... Eric P. Schelling’s Barnhardt 1, sw ne ne 30-3n-12w, Hopkins Twp. 5-14-48 | 1539 | 1537- 1539 | Traverse li; Devo P 350 
MISSISSIPPI—Oil Field Extension 
Lincoln. . Majlalieu Lion Oil Co's O, C. Grenn 1, 330 8 330 e of nwe, nw sw Sect 20-6n-8e, >- 14-48 |10480 | 1045-10464 | Massive sd; L. Cre F 723; %&” 
mi 8 extension. 
EW MEXICO—New Oil Fields 
Lea Cross Roads. | Mid-Continent Pet Core Sayer 1, 660 fr sl 1980 fr el Sect 27-9s-36e 5-11-48 |12258 |12115-12215 | Devonian F 3744; 34” 42.6 
Lea ou ..| Barney Cockburn’s Corbin 1 (OWWO), 660 fr n&el Sect 4-18s-33e. . . 5-15-48 | 5257 | 4049- 4054 P 10 
OHIO—Oil Field Extension 
Morgan Malta = Gas & Oil Corp's J. C. O. Tompkins 1, ne ne 36, Penn Twp, 4 mi 5-17-48 | 4934 | 4926- 4932 | Medina sd; Sil Sw 5 
8 Maita 
OHIO—Gas Field Extension | 
Medina Medina- Ohio Fuel Gas Co’s A. M. McMichael 1, Lot 6, Litchfield Twp, 2 mi w | 5-20-48 | 2714 | 2662- 2667 | Clinton sd; Sil 0,5 mln 
Summit Litchfield. 
OKLAHOMA—New Oil Fields | 
Logan ...| Evansville, E. | Jordan Pet Co’s Faver 1, se se se 8-15n-le | §-20-48 | 5018 | 5010— 5018 | Bartlesville sd; Peno F 102 43 
Hughes....... , Thomas N. Berry & Co's Hampton “‘B” 1, ne se nw 20-8n-10e. | §-20-48 | 3140 | 3120- 3140 | Cromwell sd; Penn P 49; 4” 
Lincoln... .... Falcon-Seaboard Oil Co’s Edw. Bierman 1, ne nw ne 30-13n-5e 5-20-48 | 4996 | 4984- 4996 | Ist Wilcox sd; Ord P 235 33 
Lincoln... ... Anderson-Prichard Oil Co’s Cunningham 1, ne sw nw 22-14n-4e 5-27-48 | 5024 | 5018- 5024 | Wilcox sd; Ord P 16; 296 wtr 
OHLAHOMA—New Oil Pays | 
Nobis... 4.4% Polo, SE Derby Oil Co’s Albright 2, ne se ne 2-21n-2w | 5-27-48 | 5157 | 4814- 4835 | Mississippi li; Miss | Pil; 13 wtr 
Okfuskee Carey... Gulf Coast Western et al's Ball 1, se nw sw, 27-12n-10e | 5-20-48 | 2968 | 2938- 2968 | L. Gilcrease sd; Penn | F 336; 4” 
OKLAHOMA—Oi1l Field Extension | 
Stephens Velma Gulf & Stanclind O&G Co’s Okla-Nat’'l Unit 1, se se nw 32-1s-4w 5-20-48 | 6318 | 5948- 6086 | Pennsylvania sd; Penn | F 689; 34” 28.2 
OKLAHOMA—New Gas Fields 
See Carter Oil Co's School Land-Kildare 1, se se se 13-27n-le, Garrett dist. 5-27-48 | 4153 | 3494- 3502 | Skinner sd; Penn 8.5 mln 
Pontotoc J. “s Toad Meyers 1, se sw se 9-5n-6e 5-27-48 | 1758 1666- 1673 | Senora sd; Penn | 6 min } 
XAS—Dastrict 2 (MIDDLE GULF COAST)—New Oil Fields | 
Bee... Blanconia, S. .| S. Re Chamberlain's H. C. Wood 1 (OWWO), 467 fr n&el of 200-ac lse, 5-21-48 18 | 5239— 5245 | Vicksburg sd: Olig | F 90; ty” | 30.6 
Jose Maria Castillo Sur, 10 mi w Refugio. be 
Goliad. Gottschalt W. L. Goldston et al’s August F. Gottschalt 1, 467 fr w&nl of Tr, 24% mi -13-48 | 8100 | 7606- 7612 | Luling sd; Koc | F8 main; one n} cond 
w-sw Weser fid. | 7676- 7682 | Mackhank sd; Koc F 138; 34.7 
TEXAS—District 2 (MIDDLE GULF COAST)—New Oil Pays | } 
Goliad La Bahia a: Refg Co Inc’s 8. E. Cole 1, 500 fr wl 250 fr sl Blk 33, Ree 4 Goliad 5-14-48 | 5566 | 5550- 5566 F 4; 4%” | 41.7 
own Tr. 
Jackson Lolita-Deep. Humble O&R Co's Four- Way Ranch D-3, 330 fr sel of Blk 160, Ist Reg 5- 2-48 | 8020 | 7556- 7564 F 134; 4%” 44 
| } | 











Subd of La Ward Farms in I&GN Sur. 








1 Character of ‘P= Pi formations abbreviated thus: ch, chalk; rrr dol ymite; li, limestone; 
breviated thus: Fie, Pliocene; Mio, Miocene; Olig, Oligocene; Eoc, Eocene; U. 


Cre, Upper Cretaceous; . 


sd, sandstone; 
Cre, Lower Cretaceous; Jur, Jurassic; 


' 


sh, shale; 


vanian; U. Miss, Upper Mississippian; L. Miss, Lower Mississippian; Devo, Devonian; Sil, Silurian; Ord, Ordovician; Cam, Cambrian. 


2 Barrels of oil per day (24 hr. rate), flowing (F), pumping (P), : 
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ser, serpentine; 


egl, conglomerate. 
lri, Triassic; 
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a 8 of Sateiitieain ab- 


Perm, Permian; Penn, Pennsyl- 


swabbing (Sw), or bailing (B); or million cubie feet of gas daily open flow capacity; size of choke given in inches. 
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On any well...In any country...By any language 


SHAFFER 












ROM ALL PARTS of the world operators bring 

F their pressure control problems to Shaffer 

ause Shaffer not only pioneered modern pressure con- 
techniques, but has continually developed and made 
ew advancements that make Shaffer equipment the 
est, most convenient, most adaptable and dependable 
essure control equipment available for today’s drilling 
d production operations, Included in the complete 
iifer line are such universally accepted pressure control 
as the following... 


germ sein Dvilling! 


matched pressure contr 
un 









id 
Out preventer om 
we 


ating Blo omplete and 


for ¢ . . 
gov Maintains con 


‘jj string W 


Rot 
bination 
46 pene” every necess 


— 


seal expan om: 
fit varying 


—_— 





a jon 
mbinat 
ffer Type 46 Ces Stripper atrol Gate 
Sut Preventer ite ie 
° 0 
essential, <i haffer 
line OF > 
plete 


All Shaffer Cell 


Gates are, install » > * 
ar Control ut are simple %0 "  draulic, elec 
compact, po are easy 


a 
yal. They have £89 Ve foolproot 
" operated by faa vital advantage: 
d quick to change and incorporate many © 
an ; Pig 
} drive - 
mechanica 





bs ey 


“ ~~ yy eal Ss 
v Ue A bee Nan we « 443 


Parl oateodling Pasal dita 


SHAFFER ADJUSTABLE FLOW BEANS 


Still another important line of Shaffer pressure con- 
trol equipment is Shaffer Adjustable Flow Beans—the 
ideal unit for regulating fluid flow on drilling wells, on 
production hook-ups, in refineries and wherever accu- 
rate control is desired. 
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Shaffer pioneered this type of equipment also, and 
offers the most complete line for every need—Conical 
Tips, Micro Tips, and electrically-heated Thermo Tips 

- regular and hard metal types . . . and in a full 
range of sizes from 1” through 4”, 
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’matter what your pressure control problem, 


the only way to say complete pressure protection! 
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New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the United States in May, 1948—Continued 
Also Important Extensions to Established Fields 











2Initial 
Total | Completion | 1Name, Character and | Production | Gray. 
Date Depth} Horizon I Age o Method ity of 
COUNTY FIELD COMPANY, WELL AND LOCATION Completed] (Feet) (Feet) Producing Formation and Choke Oil 
TEXAS—District 2 (MIDDLE GULF COAST)—Oil Field Extension. 
Gonzales. .... Arnim...... Phillips Pet Co’s Lilly Prown 1, 467 fr nl 330 fr wl 50-ac Lse, Adam Jumwalt 4-13-48 | 3230 | 2070— 2081 | Carrizo-Wilcox sd; Eoc | F 16 wi) 
Lge, 34 mi sw extension. is 
TEXA s—District 2 (MIDDLE GULF COAST)—New Gas Field 
ee Bea ee Union Prod Co’s Wm Borchers 1-A, 6062 fr el 467 fr sl of Wm Hosford Sur. | 5- 1-48 |11207 | 2030- 2040 | ...............--008- 5 mln; open 
TEXAS—District 3 (UPPER GULF COAST)—New Oil Field 
Liberty .| So. Liberty, SE} J. ba OT iathy Be aged Duessen 1, 3374 fr el 47.44 fr nl 24-ac Lse, | 5-18-48 | 6016 | 5022- 5030] ..................06- F 121.4; ¥” 35.8 
avid Minche 
TEXAS—District ; (UPPER GULF COAST)—New Oil Pays 
Galveston..... Gillock, 8.....] Pan-American Prod Co’s Eulies Nunez 1, Lot 1, 40.34-ac Lse, Blk ‘‘D”. | 5- 9-48 | 9037 | 8956- 8966 | .................-05- F 321; yy” 39.5 
Kohfeldts Re-Subdn of James Smith Sur. 
Hardin...... Batson, W....| Hawkins & Graham Inc’s G. Hooks 2, 134-ac Lse, Lot 5, F. H. Green Sur...| 5-11-48 | 6598 | 6245- 6250] ..................06. aE ad 38.5 
Liberty S. Liberty. ... — 7 . al’s Jos. Mitchell Est 6, 614 fr s] 1483 fr wl 160-ac Lse, | 5-28-48 | 6606 | 6291- 6321 | Cook mtn sd; Eoc F 290; 4” 38.8 
A.M.G. White Sur. 
Matagorda....| Sugar Valley.. — Oil Co’s W. T. Robertson 3 (OWWO), 320-ac Lse, Freeman Pettus S— 4-48 110200 | O811~ 9315 | ....... cece cccsceoses F 206; &” 34 
Montgomery. .| Conroe, W... ay Pattillo’ 8 R. L. Calfee 1, 100-ac Lse, FIk 9, James McDillon Sur.. §-12-48 | 4713 | 4506- 4602 | ............ccccceees F 158: 4” 30.7 
Newton...... PE oc sian Geo. R. Brown & Standard of Texas’ Earl Hankamer 1 (OWWO), 660 fr | 5-31-48 | 7354 | 5872- 5874 | Frio sd; Olig F 83; &’ 28 
wésl of 623-ac Lae, R. L. White Sur 22. 
TEXAS—District 3 (UPPER GULF COAST)—New Distillate Field ‘ 
OS ....0 aeswoncekuee's Humtle O&R Co’s W. C. Tyrell Jr, Tr el al C-1, 2550 fr nl 467 fr el Sect 65, | 5-10-48 | 8815 | 8728- 8748 | ................-008- F 43: 1.3 mla;} 43.53 
345.97-ac Lse, H&TC Sur, 1 mi sw of Anahuac prod. ts” 
TEXAS—Dist ict 3 (UPPER GULF COAST)—Gas Field Extension ’ 
Fort Bend....| Needville..... Union Prod Co’s Annie Sacaris et al 1, 650 fr swl 330 fr sel of 160-ac Lse, | 5-10-48 | 6259 | 4596- 4640 | Sd; Miocene 17 mingge” pe 
Sect 26, H&TC Sur, 4 min extension. 
Wharton...... Spanish Camp | Houston Cil Co’s Sacie N. Merefee 1, 541.4-ac Lse, S. F. Austin Sur. 1 min | 5- 9-48 | 3242 | 2980- 2998 | Sd; Miocene Worl 3e? fb ..2 
extension. 3150- 3164 | Sd; Oligocene 18 mla; 4” |... 
TEXAS—District 4 (LOWER GULF-S.W.)—New Oil Fields 
Duval... 3... rs R. F. Schooli eld & H. J. Gravis’ J. F. Welder Heirs 1, 1010 fr nl 1650 fr | 5- 1-48 | 2684 | 2662- 2684 | .................44- P44 Re 
wl of J. Poitevent Sur 213, on 320-ac Lge, 1 ris Seven Sisters fid. 
Deval....... ‘*Pantex” Pantex Corp’s Linecio Perez 1, 2000 fr el 1750 fr s) T&NO RR Sur on | 5- 2-48 | 3207 | 2593- 2604] .................... P 73 23.7 
588.6-ac I se, 2 ni ne Ricl ardson fid. 
Kelberg...... “Borregas,W.”| Huml le O&R Co's King Ranch-West Borregas MC-1, 3200 n & 1000 ¢ of | 5-17-48 | 7047 | 5960- 5964] ................ cee. F 11; 5 wtr; 40.2 
intersect of State hiway No. 141 & wl Kleterg Co on 13,399-ac Lse, i 
Santa Gertrudis Gr., 444 mi nw Borregas fid. 
TEXAS—District 4 (LOWER GULF-S.W.\—New Distillate Fields 
Kenedy....... re Humble O&R Co’s John G. Kenedy Jr P-3, 1680 n 1980 e fr see Blk 12, 6-25-48 |10342 | 5894- 5909 | ...................- F no gge; Cond 
Kevedy Pasture Co. first Addn to Sarita Twp, in El Paistle Gr. ; ; 13.5 mio 
NN EE in gitniain cs wad The Texas Co’s State Tr 9-1, 660 fr n&el of 640-ac Tr. in Corpus Christi | 5-10-48 |11563 |10675-10688 | ..................- F 122; 3.2 mla;| 54.6 
Bay, 34 mi sw Ingel ide. ox” 
TEAAS—District 4 (LO WER GULF-S.W.)—New Distillate Pay 
Brooks....... LaGloria Magni lia Pet Co’s Luella Proctor 1, 660 fr s&wl of Lot 6, Blk 19, Fal- | 5-25-48 {12000 | 9780- 9800] .................... F 138: 7.8 mla;| Cond, 
furria Fm & Gdn Trs Subd, 144 m mi se extension. open 
TEXAS—District 4 (LOWER GULF-S.W.)—New Gas Field 
a Bibatner, Oe. ee Cam Corp’s G. N. Clson 3, 467 fr sel 3900 fr nel of 491-ac Lse, Sh 4 of El | 5-20-48 | 3088 | 3004- 3012] ..................4.. 3.3 mla; open |... 
Mesquite Gr., 5 mi s-se cf Cam fid. 
TEXAS—Distiict 6 (NG RTHEAST)—New Oil Field 
SS RE Be ee Billy Bridwell & F. R. Jackson's G. K. McKenzie 1, 467 fr nl 330 fr el of | 5-10-48 4123 | 4027- 4123 | Sub-Clarksville sd; P 50 15.6 
30-ac Tr, Jason Sherman Sur, 1 mi ne Alba. U. Cre. 
TEXAS—District 6 (NORTHEAST)—New Distillate Field 
ee ee eee G. J. Hollandsworth’s Alive Crain 1, 800 fr sel 845 fr nel of 75-ac Tr & J.B. | 5-26-48 7012 | 6538- 6550 | L. Pettit sd; L. Cre. F 1150; 36 63.6 
Sweeten Sur, 5 mi ne Beckville. mela; open 
TEXAS—District 7-B (NORTH CENTRAL)—New Oil Fields 
ee Pee see eee Dellas Garrett’s E. P. Kilzore 1, 330 fr e&sl of w 120-ac of s 260-ac of N. B 5-24-48 | 2296 | 2048- 2056 | ..................0-- F12tshk” ioe 
Mitchell Sur 153, 4 mie Croescut. 
NR. Sect evice es owen : gp ee Taylor-Ramsey 2, 330 fr n&el Sect 319, Blk 5, SPRR Sur, 5 | 5-13-48 | 3953 | 3944- 3953 | Elleburger dolo; Ord F 160; #” 42.5 
mis Putnam. 
Fain cskcsepene Hester & Hester’s Geo. Walker 1, 990 fr sl 330 fr wl Sect 46, Blk 16, T&P | 5- 4-48 | 2000 | 1759- 1761] .................0.-. P 14 37 
7 5 mi ne Abilene. 
Shackelford...) ...........04 E. H. R. Saben’s W. H. Green 20, 330 fr el 1150 fr sl Sect 71 Blk 12, T&P | ........ et ea ho es wien Nein es P 27 38 
Sur, 15 mi sw Albany. 
TEAAS—District 7-C tw EST CENTRAL)—Oil Field Extension 
Crockett...... OOS irseoed Gulf Oil Corp’s H. B. Cox “J” 1, 3750 fr swl 333 fr sel E. Ruiz Sur. 4, nw | 4-30-48 | 1065 | 883- 910 | Queen ad; Perm P 30 23.7 
extension. 
TEXAS—District 8 (WEST)—New eq ni? 
Coke...... fea ee ee | & a G. Reed 1, 1980 fr s&wl Sect 1, | 5-23-48 | 6219 | 6182- 6219 | Ellenburger dolo; Ord. | F 176, 254 wtr;| 47 
ur, 6 mi nw Tenn 
CN 6x Sid ace <eaaaneen Gulf Oil Corp's W.N. Waddell 111-E, 660 fr s&el Sect 22, Blk B-25, PSL | 5-26-48 |10911 |10693-10743 | Ellenburger dolo; Ord | F afr, 4” 46.2 
Sur, 14% min Univ- Ellen pl. 
es een ree Anderson-Prichard Oil Corp et al’s E. H. Jones 1, 220 fr s&wl, Sect 21, | 5-20-48 | 7850 | 6030- 6130 | Glorietta sd; Perm P 223; 31 wtr;} 35 
Elk A-7, PSL Sur, 5 mi se Jones Ranch rl. open 
a err R. J. Wallace’s W. L. Foster 1- B, 1650 fr j! 330 fr el Sect 5, Blk 29, T-1-S, | 5-21-48 | 2955 | 2715- J wee eee ee eee P 21 31 
T&P Sur, 1 mi ne latan-E. Howar 
Se, Geer errr. = = Co’ f5 G, ow 's Monroe 1, '330 fr sd&wl Sect 13, Blk 2, H&GN | 5-15-48 | 3911 | 3858- 3885 | ..................... P 82;10wtr | 40 
ur, 2 mis Dixie 
Reeves. ...... ‘te . C&B pbs Ande] Ollie P. Anderson 1, 330 fr nwl, 1650 fr swl Sect 18, Blk 2, | 4-20-48 | 3939 | 3835- 3939 | ........ 2... eee. F 73; ¥y” 35 
etchel” 3N Sur 
; TEXAS District 8 (WEST)—New Oil Pay ‘ 
Crane........ ae ae — Cowden “‘B”-1, 330 fr sl 990 tr wl Sect 13, Blk X, CCSD&- | 5-19-48 | 2881 | 2755- 2800] ..................... F 329; open 27.8 
TEXAS District 8 (WEST)—Oil Field Extension 
ee Jordan- Amerada Pet Corp's Hattie E. Connell 1, 1984 fr nl 1926 fr wl Sect 12, Blk | 5-22-48 | 8935 | 8906- 8925 | Ellenburger dolo; Ord | F 328; 4” 44.8 
Ellenburger B-16, PSL Sur, 14% mi n extension. 
TEXAS—District 9 (NORTH)—New Oil Fields : 
a rere P. G. Lake me Pace Bros ‘‘A”-3, 885 fr sl 990 fr wl N. R. Reed Sur, 2 mi | 5-10-48 | 2638 | 2603- 2626] ...................5. P 35 19.5 
sw Cainesvi 
(OS Se Ere R. - vi pay 3 Paul a s Paul Rivoire 1, 330 fr n&el T.G. Murphy Sur, | 5-15-48 | 1969 | 1929- 19382] .............. P10; 10 wtr | 40 
1% mi w Gainesville 
RS, 5 viele OES wiacan's omeee Cox Drlz nd as T. Roney 1, 330 fr sl 484 fr wl Sect 3326, TE&L Sur, 344 | 5-23-48 | 5724 | 4580- 4602 | Caddo li; Penn F 600; 444” 42 
. mi se kllis fid. 
Young..... b Ula eal aw pieusiieats Warren Oil Corp’s Allar ‘‘K”’-1, 1400 fr s&wl of Sect 1653, TE&L Sur.... 5— 3-48 | 3639 | 3634- 3639 | Caddo li; Penn F 175; #%” 41 
TEXAS—District 9 (NORTH) —New Oil Pay 
Young........| Walsh. Cities Service Oil Co’s T. L. Mayes 2, 660 fr cel Sect 2373, TE&L Sur.. 5-17-48 | 4315 | 4286- 4315 | Marble Falls li; Penn | F 422; 4” 42.7 
UTAH—New Gas Field , 
SUES gee Pacine Western Oil Co’s Unit 1, ¢ se ne, 24-14s-7e, Gordon Creek Feature. 5-25-48 |12146 |10890-10980 | Sinbad sd; Tri 8.5 mla; 34” 
WYOMING—New Oil Fields 
I i ncus <2 ees ae Supericr & California Oil Co’s Parkinson-Sherwood 1, 2310 fr nl 330 fr el | 5-28-48 | 3824 | 3741- 3764 | Casper (Tensleep) sd; | Sw 210 22 
se se ne 5-16n-75w, Litile Laramie Dome. - Penn 
Natrona......} West Pcison | Pure Oil Co’s Unit 1, c nw se 11-33n-84w, East flank of Wind River Basin..| 5-31-48 |14307 |14191-14307 | Frontier sd; U. Cre F 900; 34” 43.5 
Spicer 
act St sex nuaaae sss Taylor Oil Co’s Thelft 1, c sw sw 23-48n-103w, Franks Fork area..........| 5-28-48 | 4370 | 4134- 4145 | Embar li; Perm P 50; 75 wtr | ..... 
WYOMING—New Gas Field 
ee ee ne Rocky Mtn Gas Co’s Unit 1 (OWDD), 630 fr nl 900 fr el nw ne ne | 5-28-48 | 2561 | 830- 885 | Frontier sd; U. Cre Olmin = | steer 








17-26-S6w, Pie Sandy Unit. 























1 Character cf producing formations abbreviated thus: ch, chalk; dclo, dclomite; li, limestone; sd, sandstone; sh, shale; ser, serpentine; cgl, conglomerate. 


breviated thus: 


blio, Pliocene; Mio, Miocene; Olig, Cligocene; Ece, Eocene; U. Cre, Upper Cretaceous; L. Cre, 


vanian; U. Mion Upper Mississippian; L. Miss, Lower Mississippian; Devo, Devonian; Sil, Silurian; Ord, Ordovician; Cam, Cambrian. 


2 Barrels of oil per day (24 hr. rate), 


68 « 


flowing (F), 


Current Outlook Section 


Ages of formations ab- 


Lower Cretaceous: Jur, Jurassic; Tri, Triassic; Perm, Permian; Penn, Pennsyl- 


pumping (P), swabbing (Sw), or bailing (B); or million cubic feet of gas daily open flow capacity; size of choke given in inches. 
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FIGURE 1. In a few hours, this completely portable, 900-horsepower all 
electric rig, shown with telescoped derrick being erected by its two 
hydraulic rams, will be spudding in another 10,000-foot well. Designed 


ry 

- years ago engineers of Shell 
Oil Company, Inc., set out to design 
from the ground up an entirely new type 
of drilling rig one that would be 
capable of drilling to 10,000 feet, could 
be broken down into completely port- 
able, legal load “packages” for highway 
travel, and which would have flexibility, 
safety and efficiency. 

Such a rig was designed, built, tested, 
and only recently placed in regular 
service. To the credit of Shell engineers 
and equipment manufacturers concerned, 


the rig on its first several locations has 
amply demonstrated that it will per- 
form exactly as designed, and at savings 
in costs that more than justify the ex- 
penditure of $250,000, the approximate 
over-all cost. 

Principal objective of the company 
in designing the unit was to overcome, at 
least partially, the extraordinarily high 
setting-up and moving costs encountered 
in the hilly terrain of the Ventura field 
located about 100 miles up the coast 
from Los Angeles. Whereas the normal 


ATTAINING GREATER PORTABILITY and lessened highway loading were 
twin objectives attained when the rig described herein was designed. 
Notable because of its many departures from conventional practices, 


the rig may open the way for new approaches to the problems inherent 


in deeper drilling. 
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to cut setting-up costs in rugged hills of Ventura, California field, this 
rig already has demonstrated that savings of $5000 per well are possible. 
Upon reaching vertical, the derrick then is extended to its full 123 feet 


height. 


average cost of rigging-up on a typical 
location used to be on the order of 
$10,000 to $15,000, present rigging-up 
costs with the new equipment is in the 
order of $5000. In addition, the reduced 
cost does not take into consideration the 
very real saving being realized in the 
increased footage which the rig will be 
able to drill due to the reduced time 
spent in setting-up and tearing down 
at each location 

Outstanding features of the new rig 
(Figure 1) are (1) the unusual new type 
collapsible two-legged mast; (2) the flex- 
ible all-electric direct current d.c. drive; 
(3) the under-floor drawworks; (4) the 
“console” type control panel at the dril 
ler’s position; (5) provision for racking 
drill pipe directly on the ground; (6) 
independent support of the rotary table 
on the drilling riser; and (7) complete 
portability in the form of specially built 
trailers with pneumatic tires. The rig 
was designed to drill a 97-inch hole to 
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FIGURE 2. Closeup of one of the two mast bases as seen from near the rotary table. When derrick 

is to be lowered, rams (not visible but at right) must first lift derrick in order to allow removing 

of rear locking pins. Note that inboard leg rests on ball-socket joint which permits necessary 
movement when raising of top mast section changes angle of lower base section. 


10,000 feet. It is believed to be the first 
completely portable 900-horsepower rig 
designed for drilling to such depths. 
During the early planning stages it 
that a number of entirely 


was found 


new concepts would have to be de- 
veloped and incorporated in the rig if 
it were to be completely portable and 
yet contain the desirable and essential 


necessary to reduce costs for 
operation in the hilly 


first place, a mast that could be moved 


features 
region. In the 


in one piece was necessary. Lf over-all 
weight of the rig was to be reduced, 
lighter bases would have to be designed. 
All possible equipment would have to 
be wheel mounted, and if possible, be 
set up at or near truck height to facili- 
tate moving when rigging up and tearing 
down. Ample clearance would have to 
be provided for blowout preventers and 
rams without having to dig deep cellars. 
highly ac- 


In addition, the need for 


alignment of bases, drawworks 


attendant 


curate 


and other equipment would 


reduced to a minimum. 
Throughout all the planning of 


departures from conventional equipment, 


have to be 
these 


the fact was not lost sight of that safety 


to the and efficiency of drilling 


also were of paramount interest. 


men 


In the preliminary studies of the new 
rig, a complete set of scale models of 
the new mast, light-weight bases, draw- 


turntable was 


works, and drawworks 


built and experimented with before ac- 
tual construction of the full size equip- 
started. These experiments 


ment Was 


proved that the original and basic ideas 


were sound. 
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Most feature of the rig 


at first sight is the new-type mast. It is 
stands 


impressive 


a fabricated “A” frame which 
vertically, independent of guys for struc- 
tural support. Capable of handling 10,000 
44-inch drill pipe in 90-foot 


unique measures 


feet of 
derrick 
derrick floor and 


stands, this 
123 feet between the 
the base of the water table. The struc- 
ture has no cross braces between the two 
fabricated legs, thus giving the driller 
a clear view of the blocks and derrick- 
man at all times. When the upper half 
of each leg is telescoped into the lower 
section, and the whole laid down hori- 
zontally, the legs are brought together 
to form a compact, single 8x8x63-foot 
piece for moving on the highway. With 
blocks strung, the unit weighs approxi- 
mately 36,000 pounds. 

Elevating and lowering the telescoped 
two large hydraulic 
of the legs. A 


derrick is done by 


rams, one under each 
number of safety devices have been in- 
corporated into the mechanism for erect- 
ing the derrick. The rams are equipped 
with outlet that 
speed at which the derrick can descend 
even should the oil lines be broken or 
disconnected. In addition, provision was 
made for making it impossible to lower 


the derrick until it is first raised off the 


orifices control the 


rear locking pins (Figure 2). This pre- 


vents lowering the derrick when the 
rams are not in working order. 
The and 


scoped by means of two electric motors 


derrick is extended tele 


sprockets through worm 
The 


mounted in. the 


driving four 
reduction gears. motors are per- 


manently base of the 





upper section of the derrick. The rota 
tion of the sprockets causes the upper 
sections of the two legs to “climb” four 
chains attached within the lower se 
tion. The worm gear serves as a brake 
and holds the upper section in position 
should the power for any reason he 
turned off. Safety latches also are built 
into the lower section to catch the upper 
section should any series of mechanical 
failures occur which conceivably might 
cause the section to drop. When fully 
extended, the upper section of the der- 
rick is locked into place by means of 
safety latches. Figure 3 shows the der- 
rick in its fully extended position. 

The tubing platform is the only piece 
of equipment to be added to the der- 
rick after it has been raised, and this 
element is raised with the travelling 
block as a single unit. After the derrick 
is up and guys are strung, one of the 
hydraulic rams, that passing over the 
driller’s controls, is removed in order 
to give more unobstructed room for the 
driller. The other ram is protected from 
mud and water splashes by sheathing it 
in a collapsible canvas tube. 

This derrick is the first installation of 
its type that has a hook load capacity 
of 300,000 pounds, yet which can be 
moved over the highways as a single 
legal load package. It is significant that 
a derrick of similar design, but having 
a hook-load capacity of 460,000 pounds, 
now is on the drawing board. 

Possibly the next most outstanding 
feature of the new rig is the location 
of the drawworks. This unit is under 
the derrick floor, with only the extended 
catshaft being visible above the floor. 


Truck Height, Under-Floor 
Drawworks 


In designing the truck bed 
under-floor drawworks, Shell engineers 
recognized that they would have to sac- 
rifice head under the derrick or 
design a special drawworks which would 
suit the The latter 


course was chosen, and working closely 


height, 


room 


conditions desired. 


with equipment company engineers, they 
developed a special drawworks equipped 
with a catshaft which extended up to 
normal working height above the 
rick floor. In addition, remote controls 
were developed which enable the driller 


and_ have 


der- 


to sit at a special console 
control over every piece of equipment 
on the rig. 

One of the most difficult of the con- 
trol problems was designing the remote- 
operated speed control of the hoist and 
rotary table motors. Ordinarily, these 
controls would require -rotation of the 


full 330 


range of sneeds in 


degrees to 
both 


rheostat wheel a 


obtain a wide 
forward and reverse. However, hydrau- 


lic truck steering controls, together with 
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FIG 
pha 


FIGURE 3. View of fully extended derrick taken 

from pipe-rack side of rig. Barely visible inside 

the mast structure are chains on which upper 

telescoping section “climbs” as mast is ex- 

tended. Rig is capable of drilling 9%-inch hole 
to 10,000 feet. 


Shell Photo 


conventional master and slave controls, 
were successfully employed, solving the 
electric motor speed control problem. 
\ir clutches, commonly used in other 
installations, solved the problem of 
clutch control. For remote control of 
the drawworks, hydraulic brakes, a high 
pressure booster pump with valves to 
control pressure applied to brakes, solved 
The 


controls 


that problem. degree to which 


driller’s were simplified may 
be seen in Figure 4, which shows the 
driller at his console. From this vantag 


point, the driller has instant, finger-tip 


control over every operation. The in 
genious, all-steel adjustable, cushioned 
swivel chair in which the driller sits 


while at the controls contributes to the 
general comfort and well-being of that 
individual during the long hours when 
he must remain at his post looking up 
ward or otherwise concentrating on a 
particular operation 

The 


conventional makeup in the drawworks 


most noticeable variation from 


is the raised catshaft which permits 


conventional use of catheads. An air 
controlled spinning cathead is installed 
on the rotary end of the shaft, and an 
air controlled master break-out cathead 
is installed on the driller’s side. Figure 
3 shows an under-floor view of the draw 
works assembly as it appeared in the 
shop just prior to its being taken 
the field. 


Another departure in the drawworks 


into 


assembly is the fact that the sand line 


reel and drive was made an integral 


of the selective speed transmission 
the latter 


part 


assembly, being carried on 











a separate trailer along with the draw- 


works motor and certain pieces of 


smaller equipment. In order to keep this 
road 


trailer within the eight-foot legal 





FIGURE 4. Seated at his specially designed “console” the driller has fingertip control over every 
phase of the rig’s power equipment. He has full view of derrick floor and unimpeded view of upper 
portions of derrick. Note “automatic driller’ control at driller’s right. 
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width, and still have it tied in with 


design of the 
to do considerable 


the drawworks, it was 


necessary redesign- 
ing of the sand reel drive. The conven- 
sand reel with air clutch was 
used, but it was rotated through 180 
degrees and the drive changed to the 
The installation 
comparatively minor 


tional 


sand reel. sand reel 
represented a 
change in the equipment but it serves 
to illustrate the extent to which engi- 
neering was applied to achieve the de- 


sired results. 


Turntable Mounting 


An ingenious feature built into the 
drawworks base is the turntable device 
which permits the entire drawworks, on 
its base, to be turned through 90 de- 
grees, that is, from the conventional rig 
position to the in-line position for haul- 
ing along the highway, the entire oper- 
ation being without the aid of 


cranes. 


done 


To understand better the operation of 
this device, the principal steps followed 
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FIGURE 5. Taken inside the shop before it was moved to the field, this view of the d.awworks 

assembly set up in drilling position was viewed from a point that normally would be underneath 

the derrick floor. Floor level is indicated by open mesh steel decking visible in upper part of 

assembly. Photo shows relationship of drawworks, eddy current brake (right), elevated cat shaft, 
and the turntable base with its four hinged legs. 


in a typical rigging-up operation will be 
described. Mounted on the trailer in 
position for hauling along the highway, 
the drawworks appears as in Figure 6. 
This view, taken from the back side of 


the drawworks, shows the unit with 
sand line reel and drive components 
detached, but complete with ladders, 
platforms and electric cables. In ap- 


proaching the rig, the truck and traile: 
are backed into the open area between 
the two longitudinal truss sub-bases, the 
drawworks and its base being parallel 
sub-bases. Shortly before it 
reaches the position, the 
works is swung through 90 degrees on 
its turntable, and the truck then backed 
a little farther until the unit is in the 
final with the rig 
floor and other assemblies that will be 
brought in later. At this 
hydraulic jacks, two on each 
the drawworks, and which are built into 
the derrick sub-base (see Figure 7), lift 
the drawworks and turntable clear of 
the trailer bed, enabling the truck to 
pull away. The short turntable base then 


to these 


final draw- 


position respect to 


point, four 


side ot 


is swung around until it again is paral- 
lel to the drawworks base. Four adjust- 
able supporting legs, hinged to and 
built as an integral part of the turntable 
base, then are swung down from their 
racked position up in the base and set 
up on the concrete mat. The hydraulic 


jacks are lowered until weight of the 
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drawworks is taken up by the derrick 
sub-bases and the four turntable legs. 
The reverse of this process is followed 
when the rig is being torn down. The 
hydraulic jacks are used to lift the unit, 
the base legs are swung back up into 
the turntable base, and the truck trailer 
is backed in underneath the unit, after 
the hydraulic jacks 
lowered, placing the 
trailer bed. The truck pulls away a few 


which again are 


weight on the 


feet, the drawworks assembly is swung 
through 90 degrees to the in-line posi- 
tion, and it is ready to be hauled away. 
\n important feature in this entire proc- 
ess is the fact that precise spotting of 
the unit is possible without the aid of 
cranes or other heavy moving equip- 
ment. Setting the drawworks in place 
can be done in from 30 minutes to one 


hour. 


Self-Aligning, Light-Weight Bases 
One 
of the 
tution of 


of the significant achievements 
Shell engineers was the substi- 
light-weight bases for the 
heavy heretofore 
sential on a rig of this depth capacity. 


bases considered es- 
This design was made possible by two 
other major departures in conventional 
rig design: (1) a method of removing 
the weight of the drill pipe from the 
derrick floor by racking it directly on 
the ground; and (2) construction of a 
special device which allows the rotars 





table and its heavy load to rest directly 
on the drilling riser instead of on the 
derrick bases. 

The entirely new type of light-weight 
base was designed and built in four 
pieces. It is constructed to permit its 
being nioved in a legal load on a single 
seini-trailer. The two longest piecce, 
placed on the ground with their length 
parallel to the rig assembly and racks, 
consist of two truss sections, each meas- 
uring 4x 4x45 feet. Mounted atop these 
racks are two cross-truss sections each 
measuring 5% feet wide and 7% feet 
high on the ends. The cross trusses, 
handled as a single unit when moving in 
the field (Figure 8), have five-foot deep 
truss sections and are 24 feet long. 
Placed five feet apart, these cross-truss 
sections provide a floor 16 feet wide 
by 30 feet long. By reducing the depth 
of the central section of the cross truss, 
it was possible to obtain an 11-foot, 6- 
inch high derrick floor and yet maintain 
7-foot under the drilling 
floor. 

Positive, safe alignment of the truss 
sections is assured with the aid of coni- 
sockets. In 


head room 


cal, self-aligning pins and 
rigging up, the longitudinal bases are 
set parallel and in the proper location 
with respect to the hole center, and the 
cross trusses then are set in place, 
guided by the pins and sockets. After 
the bases are in place, all pipe fittings 
and electrical connections mounted in 
and forming integral parts of the sec- 
tions are coupled with quick-acting un- 
and couplings. Little or no pipe 
fitting is required at the new location. 

Various auxiliary pieces of equipment 
are mounted within the bases sections. 
Viewed from the mud tanks, looking to- 
ward the derrick, the left-hand longi- 
tudinal base carries the fluid pump, mo- 
tor, and fluid reservoir tank which oper- 
ate (1) the hydraulic drill pipe racking 
elsewhere); (2) 


i ns 


equipment (described 
the hydraulic jacks used in positioning 
the drawworks; (3) the hydraulic rams 
and the derrick; 
emergency, supplying 
drawworks hydraulic 
controls. 


used to raise lower 
and (4) in an 
power to the 
brakes and other 
Standpipe manifolding also is mounted 
within this In the right-hand 
section is mounted an air receiver, and 
in addition, the base supports the remov- 


hydraulic 


section, 


able mud ditch. 

The unique design of the sub-base sys- 
tem has eliminated many of the prob- 
lems normally found in conventional 
bases. The 11-foot, 6-inch high derrick 
floor, with no posts under it for support 
of the rotary table, allows room for 
the mounting of heaviest capacity blow- 
out preventer equipment without hin- 
drance of adjacent base members. The 
clearance under the drilling 
the work more 
without when 


seven-foot 
floor 
rapidly 


allows crew to 


and discomfort 
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FIGURE 6. For moving along the highway, the drawworks, complete with walkways, stairs and raised catheads, all mounted on the permanently 
installed turntable base, is carried on a 3-axle semi-trailer, It complies with statutory weight and road width requirements. 


rigging up, connecting fittings, setting 
blowout preventers, etc. 
As mentioned earlier, a new system 


was developed for the racking of pipe 
directly on the ground. By so doing, the 


tremendous weight of a 10,000-foot string 
of drill pipe never rests on the derrick 
bases, bringing about the light-weight 
bases described above. Two rectangular 
“wells” cut in the derrick floor are 
located on either side of the rig floor 
area opposite the driller’s position. From 
50 to 60 ninety-foot stands of 4%-incl 
drill pipe may be racked in each well, 
the latter being covered with hinged 
trap doors of open mesh steel flooring 
when not in use. Besides taking the 
weight off the derrick floor, this method 
of racking allows drill pipe to drain into 
the cellar, thus keeping the floor cleaner 
and safer. Figure 9 shows the general 
arrangement of equipment on the floor 
and surrounding area as viewed from 
the derrickman’s position. 

A unique feature developed to sim- 
plify racking with this new system is 
the specially designed, power-operated 
chute with which a stand of drill pipe 
can be directed to any point on the rack- 
ing area beneath the derrick floor. The 
thute consists of a rubber-lined steel 
slide pivoted as near as possible to the 
rotary table, The lower end of the chute 
is movable in any direction by means 
of three jack screws driven by remote 
controlled hydraulic motors. Visible in 
Figure 10, these motors travel along 
continuous screw-threaded shafts and 
rapidly position the lower end of the 
chute before the stand is lowered on to 
it An important consideration is that 
with this device, the derrick floor man 
always releases the stand at the same 


July, 1948 » WORLD OIL 





FIGURE 7. This view, taken just after the truck trailer has been pulled away, shows drawworks 

supported and raised by hydraulic jacks permanently built into the movable sections in the longi- 

tudinal sub-base. While the unit is thus supported, four legs are lowered from within the turntable 

base and set up on concrete mat. Hydraulic jacks then are lowered, allowing weight to fall on 

sub-base members and the four legs. Crank in foreground is used to wind up cable which lifts 
heavy legs into retracted position. 





FIGURE 8. In assembling the light weight base, cross truss sections are placed atop the longer 
sub-bases as shown. Positive, safe alignment of truss sections is assured with aid of conical, self- 
aligning pins and sockets. Note how mud lines, hydraulic equipment, etc., are built into sub-bose. 
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FIGURE 9. This derrick man’s view of the floor shows general appearance and relationship of equip- 

ment. Driller’s console is at left corner of floor. Note that only extended cat shaft and drilling 

line in floor opening mark location of drawworks. Trailer carrying drawworks motor, transmission 
and sand line reel is shown near top of photo. Unitized mud tanks partially visible beyond. 


Another factor governing the de 
a racking device 


point. 
cision to install such 
was the fact that the design of a me 
chanical pipe-breaking device was un- 
der consideration, the operation of which 
would be greatly simplified with the 
mechanically controlled chute since the 
latter would always discharge the pipe 
at a predetermined point beside the pipe 
well. 
Table on Drilling Riser 


Great loads are imposed upon the 
rotary table and its supporting struc- 
ture when a long string of drill pipe or 
casing is suspended in the hole. Rather 
than mount the table on the substruc- 
ture, which would necessitate heavy 
supporting members, engineers devoted 


considerable study to the possibility of 
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supporting the table directly upon the 
drilling riser, thus placing all the load 
upon blowout preventer equipment and 
the surface string. The plan was per- 
after careful consultation 


fected only 


with manufacturers of rotary tables, 
blowout preventers and pressure control 
equipment. Originally, it was feared that 
vibration imposed upon the surface 
string might affect the cement job or 
otherwise injure the surface pipe or 
fittings. However, by stiffly bracing the 
taking positive 
table 


center of the 


flanges, and 
assure the 


surface 


measures to being 


spotted over the exact 


hole each time it is installed,, the new 


supporting system proved successful. 


Figure 11, taken from a point directly 


beneath the rotary table motor, illus- 





trates the manner in which the table is 
mounted atop the drilling riser. 


Positive and accurate centering of the 
table over the hole was made possible 
by four cylindrical guide holes or sock- 
ets in the under side of the table, which 
fit over heavy steel pins fixed to the 

atop the 
Figure 12, 


designed mounting 


Illustrated in 


specially 
drilling riser. 
this installation facilitates rapid removal 
and accurate replacement of the table 
when that unit must be lifted out while 
casing is being run or during other rou- 
table, 
with its 


tine operations. The separated 


mounted surface 


derrick floor level, 


from, and 
slightly above the 
does not transmit damaging vibrations 
to the derrick. Only during _ initial 
stages of the drilling—that is, before 
blow-out preventer equipment is_ in- 
stalled—does the table rest directly upon 
the truss base. 

The rotary table is driven by a 250- 
horsepower direct current electric mo- 
tor located below the derrick floor near 
the end of the two cross trusses. Shown 
in Figure 3, the motor rests on an ele- 
vated structural steel platform between 
the two transverse bases. The drive 
from motor to rotary table is by means 
of a drive shaft equipped with universal 
joints. The use of a separate rotary 
table motor makes possible a derrick 
floor clear of guards and allows. the 
drawworks motor to remain idle during 
routine drilling. Figure 13 illustrates the 
surface of the rotary table as it appears 
floor 


pawls are 


from the during drilling opera- 


tions. Lock remotely con- 


trolled by air from the driller’s position 


Wheel-Mounted Units 


With the exception of several major 
pieces, such as the mast, sub-base, con- 
ventional tanks and pipe racks, which 
are handled with cranes, drilling equip- 
ment is either wheel mounted or pro- 
vided with special loading features. Two 
slush pumps with their electric motor 
drives, a double mud tank, a chemical 
tank, three internal combustion engines 
and connected generators, the change 
house and the drawworks speed selec- 
tion transmission and drawworks motor 
unit all are separately mounted on 
wheels with pneumatic tires. 

Two slush pumps are provided with 
the rig. A 714 x12 triplex pump powered 
by a 400-horsepower electric motor is 
mounted on one trailer, and a 734 x 16 
250-horsepower 


pump powered by a 
motor is mounted on the other. Each 
trailer, including pump, motor, V-belt 


drives and guards, is of legal road 
width and is mounted on eight 10.00 x 15 
tires. The triplex pump trailer is con- 
with the pump frame an in- 


frame. The 


structed 
tegral part of the trailer 
trailers are slung very low, having about 
12-inch clearance. The pumps and their 
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FIGURE 10. By racking drill pipe directly on the ground, heavy sub-bases 

were made unnecessary. This view shows drill pipe as it appears from 

beneath floor, Visible near underside of truss section are the remote 

controlled hydraulic motors which, traveling along continuous-thread 

shafts, move the lower end of a steel chute or guide with which pipe is 
guided and racked in the proper position. 


individual motor drives are easily moved 


by any truck and are the first major 


pieces to be moved away from the loca- 
tion, and the last to be located when 
rigging up at the new location. Figure 
14 shows the triplex pump being backed 
between the smaller 
pump and the portable mud 
chemical tank. Because of their high de- 


into its position 


mixing 


gree of mobility, the pumps can easily be 
parked off to one side of the location 
while waiting for other equipment to be 
installed. 
Connections from the pump to the 
mud suction tank and from the pump 
discharge to the mud manifolding sys- 
tem are through quick-acting couplings. 
The suction line contains an offset con- 
nection, sliding tank sections and cou- 
pling. Ball joints permit discharge line 
misalignment by as much as six to eight 
inches in three directions between the 


tank. 


suction and has a 


pump trailer and the mud Each 
flooded 


suction line less 


pump has 
than two feet long. 
Foot-operated valves are used on the 
flooded suction of each pump. 

The mud tank unit includes dual mani- 


folding of discharge and flexible con- 


nections through ball joints to all der 
rick base lines. Quick-opening and large 
volume gates allow the crew to clean or 


empty the tank in a minimum of time. 
The mud tank is divided so each pump 


has its own section and an inside mud 
ditch 


either 


diverts the returning mud _ into 


compartment, This arrangement 
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allows the mixing of chemicals in one 
section while the other is supplying mud 
to the circulating pump. Mis- 
alignment between the mud ditch and 
the tank is taken up in a section of can- 
This 


canvas link is supported on spiral steel 


main 


vas ditch about three feet long. 
hoops which slide on steel guide rods. 

The drawworks motor ard selective 
speed transmission are mounted on a 
three-axle trailer that includes the elec- 
tric cable terminal board as well as 
other electrical equipment. The trailer 
is four feet high at the top of the base 
supporting the transmission. As shown 
in Figure 15, extensions of open-mesh 
steel flooring hinged to the sides of the 
trailer, span the open area between the 
trailer and adjacent sub-bases. After the 
trailer is spotted, these hinged exten- 
sions are lowered to form a platform 
The 
trailer rests upon an elevated platform 


sand line reel mounted on this 


over the selective speed transmission 


case. Like other equipment on the rig, 
the reel, and drives are covered by hous- 
ings to prevent injury and unnecessary 
mud and water 
dust. Twelve 9.00 x 20 


the load of this trailer unit. 


maintenance due to 
splashes, and 
tires carry 

The double mud tank used as a pump 
tank is 
mounted on a single trailer axle to form 


suction unusual in that it is 
a semi-trailer, It is so constructed that, 
when set up for operation, the bottom 
of the tank is only about four inches off 


the ground. To lend additional support 





FIGURE 11. This photo, taken from point just below rotary table motor, 

shows how table rests on specially designed structure mounted atop 

drilling riser. The short |-beam cross members visible, support table only 

until blow out preventer equipment is installed. Rotary table drive shaft 

is visible at extreme top of photograph. Note flexible mud ditch spanning 
interval between well head and permanent mud line. 


to the tank when it is full of’ mud fluid, 
short steel beam sections were attached 
at intervals along the sides of the tank 
Normally swung up out of the way 
when the tank is moved, the legs can 
be lowered and set on the ground when 
the unit is set up for operation. When 
the tank is to be moved, it is emptied, 
and the front end then raised up on 
to the fifth wheel of a tractor truck. 
Through the .combination of the fifth 
wheel lift and the rear trailer spring 
lift, the steel supports clear the ground, 
permitting the trailer to be hauled away. 
The single axle is equipped with four 
7.50x 15 tires. 

The chemical tank 
mounted on a semi-trailer axle and is 
equipped with a gooseneck for hauling. 


mud also is 


The tank contains a series of smaller 
tanks where premixed liquid and chem- 
icals may be stored. The system in- 
cludes a chemical pump which can be 
controlled from the driller’s position.,As 
Figure 16, the tank is cov- 
a plat- 


shown in 
ered over at truck height with 
form on which dry chemicals can be un- 
loaded and temporarily stored. It is anti- 
cipated that this single unit will ade- 
quately handle most of the drilling 
mud problems likely to be encountered 
in the Ventura field. Like the mud tank 
described above, this easily moved unit 
also is mounted on a single axle equipped 
with four 7.50x 15 tires. 

The generators and their prime mov- 
ers are located out of the way, and they 
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can be moved at almost any time. They 
are mounted on two semi-trailers (Fig- 
ure 17), as it is generally possible to 
shift them in one continuous move from 
the old to the new location. They are 
carried on two-axle semi-trailers sup- 
ported on eight 8.25 x 15 tires. The trailer 
units are equipped with removeable steel 
roof coverings to which are attached 
roll-up type canvas side curtains. 


All-Electric Drives 

Although other types of drives could 
have been employed on this new rig, 
problems presented by drilling condi- 
tions in the Ventura field made it more 
desirable to use an all-electric drive. 
Because of the very precipitous terrain, 
roadwork and grading was an unusually 
expensive factor that had to be con- 
sidered. By cutting long and narrowe: 
locations on hill sides, 
costs could be reduced, hence the desir« 
to construct a rig powered with prime 
movers adapted to in-line installation 
\lso important is the fact the prime 
movers and generator units would not 


steep grading 


necessarily have to be spotted on the 


same level as that on which drilling 


equipment was installed, since they could 
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quick- 
recep- 


be connected with cables and 


engaging polarized plugs and 
tacles 

One of the two semi-trailer mounted 
generating units is a 12-cylinder natural 
200-kilowatt 


main 


direct cur 


control 


cas engine, its 
rent generator and the 
panel. This is the unit shown in Figure 


ciiitiesiie due. eee a 








FIGURE 12. Shop view of specially-designed 

box-like structure mounted atop drilling riser. 

Rotary table, with four guide holes in its under 

side, is accurately positioned over exact center 

of hole by lowering it over four guide pins shown 

above. Mud return line attaches to opening 
on side of device. 


17. On the other trailer are mounted 
two 12-cylinder gas engines, their two 
200-kilowatt generators, two air 
pressors and their electric motor drives. 
Each of the three direct current gener- 
ators is rated at 200 kilowatts, 395 volts 
and 506 amperes at 1450 revolutions per 
minute, with separate excitation 
a 15-kilowatt generator mounted on the 
frame of the main generator. To mini- 


com- 


ire 1m 


mize danger of fire or explosion orig- 
inating from the generating plant, the 
trailers are spotted a minimum of 100 
feet from the rig. 

A unique method evolved for 
dling and transporting the five principal 
electric cables is contained in the five- 
special mounted on the 
front end of one of the power generat- 
(Figure 17). Upon 
completion of a well, cables are discon- 


han- 


section, reel 


ing trailer units 


nected and the end of each is secured 
to its individual section of the reel, A 
truck winch line is secured to a narrow 
wrapped 
and the 


winch then clutched in. One man is sta- 


Hanged sections on one end, 


around it a number of turns, 
tioned at each cable to guide it as it is 
coiled up on the slowly rotating reel. Ap- 
proximately 30 minutes are required to 
The 


made device about eight feet long and 


reel in all cables. unit is a shop- 
having a cylinder diameter of four feet 
The partitions are of three-inch pipe and 
extend 18 
the drum. 


inches above the surface of 
Figure 17 shows the winch 
which are welded hand 


turning the 


line reel to 


spokes to aid in unit by 
hand in coiling the winch line. 
Oil-resistant synthetic rubber sheath- 
ing protects the electric cables from 
moisture and the severe service they 
normally receive. Explosion proof plugs 
are employed which are simplified to the 
extent that they can be plugged in by 
hand, requiring no wrenches or special 
prevent accidental 
necting of a cable, each plug is equipped 


tools. To discon- 
with two small wing nuts which secure 
the connection until it is deliberately 
disconnected. : 
Motor Ratings 

The larger of the two slush pumps is 
powered by a 400-horsepower, 395-volt, 
820-ampere direct current electric motor 
operating at 900 rpm. The second pump 
is powered by a 500-horsepower, 395- 


volt, 510-ampere motor. The drawworks 


FIGURE 13. Derrick is not subjected to dam- 

age from vibrations with rotary table mounted 

directly upon drilling riser. Table nearly flush 

with floor level facilitates work of crew. Table 

lock pawls are remotely controlled from driller's 

console. Note drill pipe standing in open rec- 
tangular well in background. 


WORLD OIL « July, 1948 







































4 5 a 


is powered with a 500-horsepower, 395- 
volt, 1020-ampere direct current electric 
motor operating at 750 rpm. As stated 
previously, the rotary table is driven by 
a 250-horsepower motor. In normal 
hoisting operations, all three generators 
are compounded into the drawworks 
drilling it is 

generators 


motor, but in customary 


to compound two into one 
or both pumps with the third generator 
to the table. 
\nother variation consists of cutting out 
one of the generators from the pumps 
to the draw- 
works motor when power is required 
on the drawworks while drilling. About 


variations of this 


furnishing power rotary 


and diverting its power 


45 combinations and 
type are possible, all being controlled 
by the driller at his console. Advantages 


of this high degree of flexibility are 


apparent when, for example, one of 


the engine-generator units has to be 


shut down for repairs or maintenance, 


accident temporarily takes a 


DI some 
unit out of service. It also makes pos- 
sible the rapid shifting of power to any 
operations when 


phase of the drilling 


for any reason a sudden heavy load oc- 


curs. 

The method employed for controlling 
large 
that 
varied and controlled by 


speed and power output of the 


electric motors is interesting in 
felds can be 


the output of a small two-kilowatt ex- 


citer. This exciter is controlled by an 
oil-immersed rheostat beneath the der- 
rick floor. The rheostat is remotely 


operated trom the driller’s console by 


pneumatic linkage. Each of the large 
motors has three fields, the latter being 
that the 


output of a motor may be closely con- 


interconnected in such a way 


trolled without possibility of overload- 


ine. If an unusually heavy load occurs, 
amperage will be increased, but at the 
same time voltage will progressively 
drop until the motor slows down or 


stops, all without danger of stalling the 
engine driving the generator. 
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FIGURE 14 (left). View showing one of the 

two pump trailers being backed into position 

between second pump and portable mud chemi- 

cal tank trailer. Pumps are first units out and 
last to be moved in. 


FIGURE 15 (below). Viewed from point neor 
mud tank, this photo shows trailer on which 
is carried drawworks motor, transmission, modi- 
fied sand line reel and electric cable terminal 
board. Note open mesh steel hinged decking 
which spans side aréas. 






FIGURE 16 (below). Two-compartment mud tank (left) and mud chemical tank (right), both 
mounted on trailer axles. Note space-conserving method of pdsitioning ends of trailers. Mud con- 
nections are ball-jointed to allow some degree of misalignment if necessary. In foreground is 15-inch 
spiral-ring-supported flexible duct delivering gas-free air to drawworks and rotary table motors. 


The design of the rig called for the 
use of direct current motors on all types 
of continuous duty operations, and alter- 
ing current motors wherever only part 
time duty is necessary. Typical func- 
tions of the smaller motors used on the 


rig aré the three-horsepower continuous 





duty motor which drives the vaned hy- 


draulic pump furnishing power to the 


drawworks hydraulic brakes, and the 
small motor which drives the pump 
furnishing power to the throttle con- 


trols. Intermittent operation is required 


of the five-horsepower motors. which 
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The first Rotary Drive without gears 
in forward drive. Ratios easily changed 
for any engines, any rotary table, or 
any speed by changing one sprocket. 
Driven by combination torque converter 
and fluid coupling. Speed remains con- 
stant in all normal drilling, even with 
considerable variation in load. When re- 
quired, converter will multiply torque 
up to 3 to 1 but will not twist off pipe. 


The Simplest, most powerful friction 
clutch Catheud. No adjustment, no 
trouble, Spinning Line Cathead can be 
set to tighten all joints exactly alike. 
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THE RIG THAT THRILLED THEM 
AND AMAZED THEM - at the Oil Show! 


Another FIRST in the long line of WILSON FIRSTS. 
From the time Wilson built the first skid mounted 
winches for the oil industry until today Wilson has 
delivered many of the FIRSTS IN THE POWER RIG 
INDUSTRY .. . including the first chain transmission 
drilling rig. The Remote Control Titan Rig is another 
revolutionary FIRST offered by Wilson, and ushers in 
a new era in drilling practice. Be sure to investigate 
the new and outstanding features of Wilson’s RE- 
MOTE CONTROL RIG. 
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A rig with all controls in a “pulpit’— 
located in a corner of the derrick, or any- 
where! A rig mounted at truck bed height 
instead of derrick floor level! This is the 
great new Wilson REMOTE CONTROL 
RIG. In picture above, Mr. A. A. Wilson 
demonstrates ease of handling at the Oil 
Exposition. Arrangement of instruments 
and controls on “pulpit” shown at left. Rig 
has automatic speed change, Air-Tube Disc 
Clutches as drum, rotary, master and pump 
clutches, and all chain drives are fully en- 
closed with spray lubrication and safety 
alarm. Brakes are spring engaged, air dis- 
engaged—circulating water cooled. 


x 





MANUFACTURING CO., INC. WICHITA FALLS, TEXAS 
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FIGURE 17. One of the two semi-trailers carrying generators and their 12-cylinder gas engine prime movers. Trailer shown carries one of the three 
200 kilowatt direct current generators, main control panel, and five-section reel on which are coiled main electric cables when rig is moved. With 
one man at each cable, all five lines can be spooled in about 30 minutes. 


the derrick legs and the ten- 
horsepower motor mounted in the sub- 


hydraulic ram 


extend 


base which drives the 


and drill pipe racking pipe chute mo- 
tors. 

the 
blower 


employed to cool 


independent 


Blowers are 


large motors. An 


unit, located at a distance from the der- 


rick, draws in cool, gas-free air through 
an elevated duct, and delivers it to the 
drawworks and rotary table motors, 
these two units being connected in se- 
ries since it is seldom that both motors 
will be operated at one time. Gas-free 
slight 
The 


air is maintained at a 
the 


pressure 


inside motor cages. blower 

















ils 


FIGURE 18. Each pump motor is equipped with its own blower unit for cooling and elimination of 
spark hazards. Blower with elevated intake shown here supplies gas-free air to both drawworks 
and rotery table motor, the latter two units being connected in series with collapsible duct. 
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motor and air intake duct shown in 
Figure 18 are built into a unitized pack- 
age, with air being delivered to the rig 
in a 15-inch fabric and spiral steel ring 
duct which can be collapsed for easy 
hauling between locations. A 23-foot 
this flexible duct will tele 
scope down to a section less than four 


feet high. Warm air exhausted from this 


section of 


system may be directed to the derrick 
floor if desired where, on cold days or 
nights, the crew can derive some degree 
of comfort from it. Slush pump motors 
are equipped individually with blowers. 
the 
motor switches and go on automatically 


Blowers are connected into main 


when a motor is started. 


Shadowless Rig Lighting 


An unusual feature is that there are 
no general illumination lights mounted 
in the derrick. Lighting is furnished 
by banks of reflector lights hung on 
the guy lines. Shown in Figure 19, the 
banks of lights each consisting of four 
500-watt flood lights, are so positioned 
and directed as to provide an evenly 
distributed shadowless illumination over 
the derrick floor, pipe racks, platforms 
and pump area. The lights are strung 
Four 200-watt 
lights installed the 
floor at strategic points for illumination 


of that area. Alternating current is used 


up with the guy lines. 


are under derrick 


for lhehting. 


Electronic Control] Devices 
The with a 
pair of self-equalizing, remote-controlled 
hydraulic (Figure 19) 
eddy current brake, the latter mounted 
shaft. The 


wide range of braking control obtained 


drawworks is equipped 


brakes and an 


on the drawworks drum 
from the latter unit, together with the 
safety features of air clutches, removes 
danger of failure or improper adjust- 
ment of the hydraulic brakes. A clutch 
on the eddy current brake permits dis- 
when the blocks are 


engaging the unit 
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SLUSH PUMPS @ CLARK-IDECO 


DRAWWORKS @ IDECO 
BLOCKS e IDE 
SWIVELS « IDECO 


ING SERVICING 
WINCHES e« IDECO 


PORTABLE DR 





FROM THE BOTTOM UP- 


No matter where you buy your equipment, you expect bottom of the hole to the crown block and from well 


all the pieces to work together. And if you decide to 
put extra drilling weight on the bit, you automatically 
assume that all the rest of the layout is going to adjust 


to refinery. 

The benefit to you is co-ordinated engineering and 
co-ordinated sales advice. You can get from the Dresser- 
owned companies the right type of equipment for your 
job. You get engineering advice for your over-all prob- 
lem. When you need red, nobody tries to high pressure 
you into buying blue. Dresser’s oil policy is equipment 
to fit the problem, not sales to fit the equipment. 


itself. 
But it doesn’t, always. And that’s expensive. 
Dresser Industries is the only supplier to the oil 
industry who engineers matched equipment from the 
bottom up. Dresser serves the oil industry from the 


KOBE, Inc. 


BOVAIRD & SEYFANG Mfg. Co. 
Huntington Park, Calif. 


Bradford, Pa. 








DIRE SSE R 


NDOUSTRIES, INC. 


Nidlehed Epusement 
Midlehless Sewiice 





TOWER 
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BRYANT Heater Company 
Cleveland, Ohio; Tyler, Texas 
CLARK Bros. Co., Inc. 

Olean, New York 

DAY & NIGHT Mfg. Co. 
Monrovia, Calif. 

DRESSER Mfg. Division 
Bradford, Pa. 

DRESSER Mfg. Company, Limited 
Toronto, Ont., Canada 


INTERNATIONAL Derrick & Equipment Co. 
Beaumont & Dallas, Texas; Torrance, Calif.; 


Columbus, Marietta & Delawage, Ohio 


PACIFIC Pumps, Inc. 

Huntington Park, Calif. 

PAYNE Furnace Co. 

Beverly Hills, Calif. 
ROOTS-CONNERSVILLE Blower Corp. 
Connersville, ind. 

SECURITY Engineering Co., Inc. 
Whittier, Calif. 

STACEY BROS. Gas Construction Company 
Cincinnati, Ohio 

Stacey-Dresser Engineering Division 
Cleveland, Ohio 
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FIGURE 19. Self-equalizing hydraulic brakes and eddy current brake have contributed much to smooth operation of the rig. Hydraulic brakes are 
visible in foreground; eddy current brake, only partially visible, is at right. Trailer wheels visible are those belonging to unit carrying drawworks 


falling, thus reducing time required for 
hoisting operations. 

To control the rate of penetration and 
to regulate the weight of the bit on 
bottom, a second eddy current device is 
used. This electronic-controlled coupling 
is on the selective speed transmission 
trailer. The drive back from the draw- 
works is through the conventional driv- 
ing chains and through the electric mo- 
tor into a 20.4 to 1 gear increaser, which 
gives an over-all reduction of 1000 to 1 
between the drum shaft and dynamatic 
coupling. The latter is mounted on the 
output side of the gear increaser, and 
by controlling the intensity of the cur- 
rent in the coupling, it is possible to 
control the rate of feed-off or torque 
on the drum shaft which in turn controls 
the weight carried on the bit. 


An electronic weight indicator device 
designed to read the block load through 
an electric strain gauge located in the 
traveling block clevis also is included in 
the control equipment. This gauge picks 
up its indication of weight from the 
elongation of the gauge, the strain indi- 
cation being transmitted by cable to an 
electronic box located near the control 
panel on the selective speed transmission 
trailer. A 1000-cycle alternating current 
full bridge system is used, and voltage 
can be regulated to within two volts 
over a range of from 95 to 130 volts 
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motor, transmission and sand line reel. 


The power to the svstem is supplied 
from the 110-115 volt, 250 watt, 50-60 
cycle alternating current rig system. The 
electronic system makes it possible to 
read the weight indicated on a dial 
calibrated in equal 
weights. On the indicator used on this 
rig, a 1/10-inch dial spacing equals a 
l-ton hook load. The load indicated by 
this gauge is independent of the number 
of lines strung or the size of the line, 
as it is a direct reading of the hook load. 


divisions for all 


Reviewing the over-all picture of the 
method of transporting rig equipment, it 
is seen that the majority of the pieces 
is moved by seven’ pneumatic-tired 
units. An eighth trailer, although not a 
functional part of the drilling rig, car- 
ries the all-steel change house which 
contains lockers, heating equipment, tele- 
phone, lavatory and chemical toilet. Mo- 
bile cranes are employed for handling 
the telescoped derrick after it is laid 
down, picking up and placing of derrick 
bases, racks, etc. This may be compared 
to the equipment-moving problem of the 
average steam rig of comparable depth 
capacity which may require up to 23 
truck loads to completely move from 
one location to another. With the pres- 
ent rig it now requires about four days 
to tear down and set up ready for spud- 
ding-in at the next location. It is ex- 
pected, however, that this time will be 


reduced eventually to about 48 hours 
The new rig requires a much smaller 
and simpler type of concrete base or 
mat. No cellar is necessary and only a 
comparatively small concrete pad is re- 
quired for the rig bases. Before the rig 
is moved in, a 1034-inch rathole and a 
1134-inch mousehole are dug, this work 
being done by a contractor who drills 
the holes to exact specifications as to 
depth, pitch and angle to conform with 
requirements of the drilling equipment. 
That the new rig is performing ac- 
cording to the expectations of its design- 
ers may be seen in the fact that to date 
not only have drilling operations speeded 
up appreciably, but the rig has suffered 
no major mechanical breakdowns such 
as twist-offs, broken chains or shafts, 
or clutch trouble. This success has been 
attained despite the fact that the entire 
rig, controls, method of setting up, etc., 
were new to the crews, and that during 
the initial drilling jobs a certain amount 
of “breaking in” of the men on certain 
operations was before full 
operating efficiency and speed could be 
realized. It demonstrates again that with 


necessary 


top engineering talent, the cooperation 
of oil field equipment manufacturers, 
together with the incentive to do things 
quicker and at less expense, the oil in- 
dustry will continue to see outstanding 


achievements. 
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ping Kig Walet Wells 


By M. M. DeWITT 


Development Engineer, Dowell Incorporated 


a AREAS where fresh water is insuffi- 
cient for drilling and other field opera- 
tions, the problem of obtaining an ade- 
quate water supply is solved by the sink- 
ing of wells to a shallow water table. 
Water wells are indispensable in such 
regions as the Permian Basin, which is 
almost entirely devoid of springs or 
streams. In the Guymon-Hugoton gas 
area of western Kansas and Oklahoma 
where surface water is scarce, wells are 
restricted to one per 640 acres and be- 
cause of such wide spacing each well 
drilled must depend on its own water 
well. 

The drilling of a shallow water well 
presents no problem to the operator who 
sinks the hole in a matter of days. The 
real problem, however, and one that fre- 
quently plagues the contractor, presents 
itself 
sufficient water for all needs around the 


when the well fails to produce 
rig. In order to avoid the loss of time 
and expense involved in drilling a twin 
well, the operator as a rule can correct 
the trouble by the simple expedient of 
acidizing the water-producing horizon. 
Water wells present specific problems in 
acidizing, and technique which may be 
applied successfully to oil and gas-bear- 
ing horizons may not have the same 
salutary effect when applied to a water 
Stratum. 

Fortunately, the water well usually 
does not present a difficult engineering 
problem in the treatment. It is relatively 
shallow, its pressures are low, and its 
producing formations are responsive to 
proper chemical application. Instead, the 
difficulties to which it is susceptible 
make the problem that of the selection 
of appropriate chemical solvents and 
treating techniques. 

In its passage through the earth, water 
will dissolve and carry with it some of 
the minerals with which it comes in con- 
tact. As the water flow converges at the 
well bore, it encounters different pres- 
sure conditions and mixes with other for- 
mation it to 
precipitate and deposit some of its min- 


waters which can cause 
eral content at the face of the formation, 
the screen, the pump, and other metal 
equipment. These scale depositions will 


plug the screen, reduce the pump effi- 
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ciency, and assist in oxidation and corro- 
sion of the metals. As the waters con- 
verge on the well bore, they also carry 
sand and sediments which may clog the 
flow channels, restricting the flow of 
water into the well. 

A decrease in production usually is the 
first indication that one or more of sev- 
eral possible situations exist. In the case 
of a purely mechanical difficulty, such as 
the failure of some part of the operating 
mechanism, the water supply reduction 
may be quite sudden and the trouble 
readily apparent. But where the indica- 
tion of trouble is gradual, such as a 
steadily increasing drawdown rate, the 
difficulty. may not be of a mechanical 
nature. ° 

A decrease in the water available for 
production, caused by a lowering of the 
water table which determines its natural 
drive, is always possible. Here. it should 
be remembered that the hydrostatic head 
of the well does not necessarily represent 
the level of the water table. Some wells 
develop circulation within themselves 
among two or more zones. If internal 
circulation is suspected, one of the sev- 
eral accepted methods for determining 
the “thief” zone should be used. A lower- 
ing water table may be caused by sev- 
eral factors, such as overproduction and 
periods of low rainfall. However, a de- 
crease in available water can be due to 
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Acidizing water-bearing formation. 


causes other than a lowering water table, 
such as restrictions in the formation at 
the critical area near the well bore or at 
the screen. This situation is revealed by 
an increase in drawdown at a given rate 
of flow and an increase in the time neces- 
sary for the well to reach its static level 
when off production. Where these diffi- 
culties exist, the proper application of 
chemical solvents usually is an efficient 
and effective remedy. 

An increase in drawdown, probably 
the most frequent sign of trouble, may 
be due to any one or a combination of 
several situations. Worn parts may be 
reducing the efficiency of the pump, in 
which case the corrective measures must 
be mechanical. However, accumulated 
scale and corrosion products also can 
reduce pump efficiency, in which case 
the most efficient corrective action 
usually is the application of chemical 
solvents. 


Use of Chemicals for Increasing 
Production 


The basic solvent used is hydrochloric 
acid containing non-toxic inhibitors, 
which protect the metal equipment of 
the well from the action of the acid. 
This solvent is capable of dissolving and 
removing most of the scale accumula- 
tions or corrosion products which may 
be encountered. Water-well scales usually 
consist primarily of calcium and mag- 
nesium carbonates, silicates, and hy- 
drated iron oxides. But in the event that 
unusual compounds or conditions are 
presented, the properties of the basic sol- 
vent may be altered to fit the situation. 
Additive agents are available to intensify 
or retard the action of the acid, to de- 
crease its surface tension, and to stabil- 
ize it against the re-precipitation of cer- 
tain compounds which tend to be less 
soluble with a decrease in the concen- 
tration of the acid. 

The treating technique is essentially 
the same on all water wells, even though 
unique situations may cause some altera- 
tion. No complicated hook-up is in- 
volved, and the well need not be off pro- 
duction for any extended time. When 
the pump is located at or near the water- 
producing zone, all of the solvent may 
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be introduced through the pump. When 
the pump is located at a considerabl 
distance above the producing zone, thx 
solvent may be introduced through a 
hose or pipe, in order that it may be 
brought into immediate contact with the 


Where it is de- 


into the for- 


screen and formation. 
sired to force the solvent 
mation, a water flush is used. After a pre 
determined time interval, the well is 
placed back on production, the produc 
ing waters rapidly clearing the well of 
all traces of the solvent 

In the instance where the. primary ob 
ject of the treatment is to acidize the 
producing formation for the purpose of 
increasing its permeability, it usually is 
desirable to circulate at least a part of 
the solvent through the pump. This pro 
cedure serves to clean up the impellers, 
even though no actual difficulty is being 
experienced where the pump is_ con- 
cerned. 

When limestone wells are acidized, the 
size of the bore hole seldom is increased 
What usually happens is that, as the acid 
is forced back into the formation, the 
pores and fissures are interconnected and 
the formation is honeycombed, increas- 
When treating lime- 


stone formations, it is necessary to use 


ing permeability. 


relatively large amounts of acid in order 
that the 
a considerable 
hole. Where the formation is almost pure 
original 


formation will be penetrated 


distance from the bore 


limestone and is of low per- 
meability, it is sometimes necessary to 
use retarding agents. These agents are 
mixed with the inhibited acid and have 
the effect of slowing down the rate of 
reaction without affecting the amount of 
formation that can be dissolved. The use 
of retarding agents allows the acid to be 
pumped far back into the formation be- 
fore it becomes spent. Other chemicals, 
such as wetting, foaming, and penetrat- 
ing agents, also are used on certain types 
of limestone formations. An important 
consideration which is frequently over- 
looked is the choice of the correct acid 
concentration. If the concentration is too 


SOLVENT 
ENTERS HERE ——— 
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ACIDIZING WATER WELL_ THROUGH PUMP 


low, sufficient reaction does not take 
place; while, on the other hand, if the 
concentration is too high, the viscosity 
of the spent solvent can be so high that 
difficulty is experienced in returning the 
acid from the formation to the bore hole. 

Although the problems of sandstone 
well treating are much the same as those 
technique 1s 


ot limestone wells, the 


somewhat different. Sandstone forma- 


tions as a rule consist of quartz or a 
siliceous compound which is cemented 
with a calcareous material. In these for 
mations, usually all that is necessary to 
increase permeability is to remove the 
cementing medium. Large volumes of 
relatively weak acid are used on wells of 
this type since the ratio of soluble ma 
terial is low. However, there are some 
locations where the percentage of cal 


careous material is very low, and in 
these formations there must be an actual 
removal of some of the siliceous forma 
tion in order to increase the permeability. 
As in the case of limestone wells, the 
bore hole is not necessarily enlarged, but 
rather increased production is obtained 
formation. For these 


additive 


by opening the 
siliceous formations there are 
agents available which may be combined 
with hydrochloric acid so that actual re- 
action with the formation can be accom- 
plished and its permeability increased by 


opening or creating veins. 


Removal of Used Solutions 


The handling of limestone and sand- 
stone wells for removing spent solution 
and insoluble material oftentimes differs. 
In the case of limestone wells, the for- 
mation usually will clean itself by re 
turning the well to normal productio1 
inethods, since the purging of the spen 
solvent is assisted by carbon dioxide cre 
ated in the formation through the re 


action of the acid and the limestone. 
Sandstone wells, however, sometimes re- 
quire assistance by “surging” the forma- 
tion. This “surging” may consist of alter- 
nately producing the well and injecting 


water down the bore hole. The forward 
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RESULTS OF WATER WELL ACIDIZING 
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and reverse flow of the water usually 


will flush out the insoluble material 
loosened by the acid, enabling it to be 
carried from the formation into the well. 

\ third classification of water produc- 
ine formation is the type which goes 
under various names such as chert, con- 
vlomerate, or gravel. Usually the prob- 
lem is only to remove some of the ce- 
menting material and thus to loosen the 


formation, 


Other Treating Considerations 


Most of the foregoing discussion has 


dealt with increasing well production 
through the use of acid on soluble for- 
mations. But, in a large percentage of 
treatments, the acid is never intended to 
enter the formation. Instead, the treat- 
ment is designed to clean the well equip- 
ment. Pump efficiency and capacity de- 
cline due to scale incrustations changing 
the contour of the impellers, plugging 
the ports, and creating friction within the 
flow. All of these ills can be corrected 
without the necessity of pulling the 
pump, through the proper use of acid 
solvents. Here caution should be ob- 
served. The pump is usually operated 
while the solvent is in the hole, there- 
fore it must be determined whether the 
acid inhibitor affords protection to 
metals at high velocity. Furthermore, the 
limitations imposed on inhibitors for 
water-well use by taste, odor, and tox- 
narrow the choice 
field. 


chemicals 


requirements 
small 


icity 
to an extremely 

Through the use of most 
water-well pumping equipment can be 
cleaned in about four hours. Screens and 
vravel packs, which cause considerable 
trouble in some areas, also can be cleared 
in a rasonable time. 

The results of the average water-well 


chemical treatment oftentimes exceed 
the operator's expectations. It is not an 
unusual instance for a well to produce 
more water than when first drilled, or to 
produce at full pump capacity with lit- 
following the 


tle apparent drawdown, 


proper chemical treatment. 


ka 


AFTER ACIDIZING 


BEFORE ACIDIZING 
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moval! 


Our new type, portable 
furnace has self-contained 
fuel unit. This and other 
new equipment developed 
by AMERICAN IRON 
makes for faster, easier 
field installation and re- 


TIMES 
AS STRONG 


AS THE PIPE THEY CONNECT! 


Repeated tension tests prove that 
Straight Grip Tool Joints are THREE 
TIMES as strong as the drill pipe they 
connect! Testing has been done with 
the most modern machines in existence 

.and under the unbiased and im- 
partial supervision of leading consult- 


ant and research engineering firms. 






SIMPLIFIED 
Field Installation 
and Removal 











































By R. M. SWESNIK 


i diamond coring operation of 


Anderson-Prichard Oil Corporation at 
Chipman 1, NW SW NE 11-ls-2E, 
Murray County, was perhaps the most 
unique method of drilling a well thus 
far attempted in Oklahoma. The well 
was cored almost continuously from the 
base of the Woodford shale to the Oil 
Creek formation of lower Simpson age, 
where it was abandoned. 

The Mid-Continent’s, if 
world’s, record was set for the amount 
of core cut on an individual well with 
diamond core-heads, as well as the rec- 
ord for the total footage cut with one 
diamond bit. 

This well was cored in the belief that 


not the 


the coring could be done more cheaply 
than actual drilling. One of the reasons 
for this belief was the splendid coring 
records set in the Lindsay 
Garvin County during recent months. 
In contrast Sinclair Prairie Oil Com- 
pany’s Lancaster Trust 1, approximately 
14%, miles westward from Chipman 1, 
encountered extremely hard formations, 
and during 14 months intermittent drill- 


pt 0ls in 


THE USE of diamond core-heads is achieving wider application in the Mid-Continent area, 
especially in critical wells where an accurate evaluation of formations is necessary. in a 
well in Oklahoma diamond coring established a possible world record for amount of core 
cut in an individual well. The diamond core-head obtains a high recovery and, under 
certain conditions, is said to cut hole more economically than conventional bits. 


required an excessive number of 
rotary and cable tool bits to complete 
the hole. Drilling alternately with cable 
tool and rotary methods was necessary 
because the formations were so difficult 
to penetrate. Experience in the Sinclair 
test suggested the use of the diamond 
method of drilling in drilling 


ing 


coring 
Chipman 1. 

The coring done on this test was done 
with ordinary water base mud, and is 
several con- 


one of reasons this was 


sidered an unusual venture. 
Coring Begun 


Coring was begun at 1870 feet, where 
a 10-foot core was taken to check the 
equipment and familiarize all personnel 
with the operation of the barrel. Con- 
tinuous coring was started at 2373 feet 
in the base of the Woodford shale and 
continued to 2723 the Sylvan 
shale. The Sylvan was encountered at 
2696 feet and 27 feet 
before drilling was resumed, After cor- 


feet in 


was cored for 


ing to 2473 feet, seven-inch casing was 


set at 2442 feet to prevent possible 





corn 





ence problems. 


pie ae = a 


R. M. SWESNIK is district geologist in Southern Okla 
homa for Anderson-Prichard Oil Corporation at Okla- 
homa City, with whom he has been associated since 
April, 1946. A graduate of University of Oklahoma in 
1938, he has worked with Kingwood Oil Company, 
Tex Harvey Oil Company, and Sun Oil Company. 
Following his discharge from the Army he returned to Oklahoma 
University for his master of science degree, during which work he 
was employed part-time by Gulf Oil Corporation. He continued his 
graduate studies while working for the Oklahoma Geologic Survey, 
making a subsurface tectonic map of the state. His contributions to 
Oklahoma geology include his thesis and papers on the West 
Edmond and Southwest Antioch pools and stratigraphic converg- 
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trouble from caving Pontotoc conglom- 
erate and Caney shales. 

Coring was again begun in the base 
of the Sylvan at 2855 feet and con- 
tinued to 3588 feet, where it was neces- 
sary to drill up broken bearings which 
fell in the hole. The hole was drilled to 
3650 feet, 
and continued to 3875 feet. Again some 
broken bearings which fell into the hole 


where coring was resumed 


had to be drilled up. Coring was _ initi- 
ated once more at 3945 feet 
tinued to 4015 feet. After drilling the in- 
terval 4015-62 
continued to 4066 feet. The lower por- 
of this soft slick 
shale which had a tendency to _ block 
the barrel, and it decided to drill 
ahead. When abandonment orders were 


and con- 


feet, coring was again 


tion core was very 


Was 


given, a last core was taken from 4254 
to 4271 feet 
the formations in the bottom of the hole. 

The total footage cored amounted to 
1403 feet, of which 1167 feet were recov- 
ered, or 83.2 Tabulated 
showing cores cut, bit records and cor- 
ing time are shown in Table 1. Bit 
R-9352 cored 746 feet, 4 inches and re- 
covered a total of 653 feet, 7 inches, or 
87.9 percent. In the first 616 feet, 4 
inches, cored, 612 feet, 9 inches were re- 


to have a better check on 


percent. data 





covered for an amazing recovery of 99.5 
percent, 

One interesting aspect of the footage 
made by this bit from 2856 to 2929 feet 
is that this interval consisted of alter- 
nate bands of chert and semi-dense hard 
limestone with conchoidal fracture. The 
drillers and drilling superintendents esti- 
mated that it would require at least 
50 rock bits to have cut this 73 feet, 
although this was only a small portion 


of the 746 feet total cut by this one 
diamond core-head. After cutting this 
particular 73 feet, the head was _ not 


noticeably worn or damaged in any way. 

In coring this test well a split string 
of drill pipe was used, consisting of 
34-inch and 27%-inch drill pipe, because 
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not enough 3%-inch was available. 
Fifteen 3%-inch drill collars were also 
used so that the drill collars were kept 
the the 


string was held in tension, helping to 


in compression while rest of 
eliminate crooked hole trouble. The use 
of the split string made “rough-necking” 
particularly difficult, for it was neces- 
sary to change elevators, tong heads and 
slips seven times round 
trip, once for the 3%-inch drill pipe, 
then for the 27-inch drill pipe, then for 
the 3%4-inch drill collars, and finally for 
the 4-inch core barrel. In addition to 
that, rough-necking was further compli- 
cated by the left-hand threads on the 
inner tube of the core barrels. These 


during each 


left-hand threads ‘fate up” even the sea- 
soned hands. 

In using this core barrel it was found 
by experience that at least the bottom 
and both and bottom 


bearings had to be changed after each 


sometimes top 


there was danger of 
and junk falling 


ruining the dia- 


core, otherwise 
the bearings breaking 
into the hole, thereby 
mond head. The optimum conditions for 
coring with a diamond head are achieved 
when an even weight is carried on the 
bit. Due to mechanical difficulties, opti- 
conditions never attained. 


imum were 


Nevertheless, core recoveries and long 


tae : 





Showing method of extracting core from barrel. 
Clamps catch core as barrel is raised. Long, 
unbroken sections of core often necessitated 
breaking into smaller pieces for convenient 


handling. 


Some of the disadvantages of drilling 


with a diamond head include its inabil- 


the case of 


with 


soft shales. In 
fractured 


fragment 


tions ot! 


highly formations steep 


dips, a may become lodged 
part way up the barrel, thereby plugging 
it and preventing any more core from 
The the 


causing and if 


entering barrel rides on top 


bearing, damage, too 


much weight is used, the barrel is 
kinked. Shales cut at a much slower 
rate than they can be drilled, and the 
soft, sticky varieties have a tendency 


to plug the barrel. However, short cores 
of soft shale and fractured beds can be 
cut, 
tivity of the diamond head to any junk 
in the hole. Even such small things as 
a cotter pin injure the bit and make it 
unusable. A chunk of 
mately three inches in diameter, which 


Another disadvantage is the sensi- 


pyrite approxi- 


fell into the hole from the wall of the 
formation, was responsible for ruining 
a core-head. One other disadvantage is 
that 
in many of the sizes in which rock bits 


core-heads are not yet available 


can be obtained. When going from the 


smaller to medium or large size heads, 


it is necessary to have three different 
sizes of core barrels. 
The advantages of diamond coring 


over ordinary drilling in extremely hard 
formations are numerous. The saving on 
rock bits and rig time are the greatest 











bit life were realized on this test. ity to recover highly fractured forma- advantages from an economical view- 
TABLE 1 
Anderson-Prichard Oil Corporation's Chipman 1, NW NW SW NE Sec. 11-1s-2e, Murray County, Oklahom 
| Mud 
FEET CORED | Rotary Water 
CORED ~ —_——- Total Coring Weight Table Mud Mud | Loss. | Pump 
Core | ~- - Footage Footage | Percent, Footage Percent Time _ on Bit Speed | Viscosity | Weight cc/100 psi| Pressure 
Bit No. | No. From | To Cut Total Rec. Rec. Rec. Total Rec. | Minutes Lbs. RPM Seconds | Lbs./Gal. /30M Lbs. 
WR-378 | © | 1870 1880 | 10 | 10 ae 40 4 40 307 10,000 | 90 ae 9.7 10 } 175 
1 | 2373 2378 , --s 5 100 9 60 155 | 10,000 o | 36 | 96 | 10 | 195 
2 | 2378 2403 | 25 40 15 60 24 60 670 10,000 90 40 9.7 10 ! 175 
3 2403 2414 11 51 11 100 35 68.7 344 10,000 90 37 9.6 a 175 
4 | 2414 2425 11 62 1! 100 46 74.3 281 12,000 90 38 9.6 9.2 175 
5 | 2425 2430’ 8” 5’ 8” 67’ 8” §’ 8” 100 §1’ 8” 76.4 128 12,000 95 38 9.6 9.2 175 
R-9352 6 2430’ 8” 2449 | 1e¢ 86 18 97.1 69’ 8” 81 254 12,000 45 35 | 9.5 | 9.5 175 
7 2448 2473 25 b> ¥en 2! 100 94’ 8” 85.3 584 12,000 50 34 9.3 10 175 
8 2473 2509 36 147 36 100 130’ 8” 88.9 962 12,000 60 36 9.3 10 175 
9 | 2509 2541 32 175 32 100 162’ 8” 90.8 986 12,000 70 36 9.3 10 175 
10 | 2541 2586 45 224 45 100 207’ 8” 92.6 1159 10,000 90 38 9.5 10 150 
11 | 2586 2632 46 270 46 100 253’ 8” 93.9 1295 10,000 90 39 9.3 7.2 150 
12 2632 2678 46 316 46 100 299’ 8” 94.7 1436 10,000 90 39 9.4 7.2 150 
13 2678 2700 22 338 22 100 321’ 8” 95.2 613 8,000 80 38 | 9.3 8 150 
14 | 2700 2717 17 355 17 100 338’ 8” 95.5 457 8,000 80 40 9.4 8 225 
15 | 2717 2723 6 361 6 100 344’ 8” 95.5 295 8,000 80 40 9.3 S 175 
16 2855 2899 44 405 44 100 388’ 8” 96 1245 8,000 80 40 9.3 9 175 
17 | 2899 2945 46 451 46 100 434’ 8” 96.4 1350 8,000 90 39 9.3 9.6 150 
18 2945 2977° 6” 32’ 6” 483’ 6” 32° 6° 100 467’ 2” 96.7 1075 8,000 90 39 9.3 9.6 150 
19 | 2977’ 6” 2991 13’ 6” 497 13’ 6” 100 480’ 8” 96.8 397 8,000 90 41 9.3 9.6 150 
20 | 2991 3040 49 546 47 95.9 527’ 8” 96.7 1580 8,000 90 40 9.4 7.2 150 
21 3040 3081’ 9” | 41’ 9” 587°9”| 41’ 9” 100 569’ 5” 96.8 1267 8,000 90 41 9.2 7.2 150 
22 3081’ 9” | 3108’ 9” 27 614’ 9” | 27 100 596’ 5” 97.3 580 8,000 90 38 9.3 7.2 175 
23 3108’ 9” | 3140 , ae 646 29 93 625’ 5” 96.8 473 8,000 90 43 9.4 a 175 
24 3140 3178 38 684 37 97.4 662’ 5” 96.9 1027 9,000 90 43 9.5 9.4 175 
WR376 | 25 3178 3205 27 711 24 88.8 686’ 5” 96.6 350 9,000 90 43 9.5 9.3 175 
R-9352 26 3205 | 3247 | 42 753 25 59.5 711’ 5” 94.5 451 9,000 90 43 10 9.3 175 
27 | 3247 3295 48 801 12 25 723’ 5” 90.2 363 9,000 90 Yi 10 9.3 150 
28 | 3295 3335 40 841 a 16* 708 Tar 3? 86.4 317 9,000 90 52 9.5 9.3 175 
WR-376 29 | 3335 3364’ 6” 29’ 6” 870’ 6” 8 27.1 735’ 3” 84.4 192 10,000 120 52 9.3 9.3 175 
R-9353 30 3364’ 6” | 3377 2 ¢* 883 33° 6” 100 747’ 9” 84.7 56 9,000 90 52 10 9.6 175 
31 | 3377 3412 35 | 918 16 45.7 763’ 9” 83.3 190 9,000 90 52 9.9 9.6 150 
32 | 3412 | 3443 31 949 29/ 6” 95.1 793’ 3” 83.6 630 10,000 90 41 9.9 9.6 150 
33 | «43443 3479 36 985 34 94.4 827’ 3” 84.1 492 10,000 90 50 10 9.6 175 
34 3479 3506 27 | 1012 22 81.5 849’ 3” 83.7 182 10,000 90 50 9.9 9.3 175 
35 3506 3540 34 | 1046 19’ 6” 57.3 868’ 9” 83.1 301 9,000 90 48 10 9.6 175 
WR-376 36 3540 3588 4s 1094 18’ 3” 38 887 81.1 1013 10,000 90 42 9.9 8.6 175 
37 3650 3655’ 4” 5’ 4” 1099’ 4” §’ 4” 100 892’ 4” 81.3 69 9,000 90 44 9.9 9.6 175 
38 3655’ 9” a672° 8 | i774") Ties’) Wes 100 G09’ 8” 81.5 327 9,000 90 45 9.9 9.6 175 
39 3672’ 8” | 3689 16’ 4” 1133 16’ 4” 100 926 81.9 339 9,000 90 46 9.9 9.6 175 
40 3696 3715’ 8” 19’ 8” 1182’ 8” IS 91.7 944 S18 550 9,000 90 47 9.9 8.6 175 
41 3715’ 8” 3753 37’ 4” 1190 37’ 4” 100 981’ 4” 82.4 793 9,000 90 46 9.9 8.6 175 
42 3753 3781 8 1218 26’ 3” 93.8 1007’ 7” 82.7 547 9,000 90 42 9.8 8.6 150 
43 3781 3826 45 1263 45 100 1052’ 7” 83.5 1474 9,000 90 48 9.8 10 150 
44 3826 3875 49 1312 31 63.3 1083’ 7 82.7 945 9,000 90 46 10 10 175 
WR-467 45 3945 3984 39 1351 34 100 Liga ¢ 83.0 1249 9,000 90 44 9.9 10 75 
46 3984 4015 31 1382 24 77.4 1146’ 7 82.8 806 9,000 ow 46 10 8.4 175 
47 4062 4066 4 1386 3’ 6 SA.6 1150’ 1” 83.0 135 9,000 a0 50 10 8.4 175 
48 4254 4271 17 1403 17 100 1167) 1’ 83.2 280 8,000 0 44 9.9 8.6 150 
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mond coring over ordinary coring opera- 
tions are the ability to core 50 feet with- 
out making a trip and the excellent re- 
coveries, affording almost 
knowledge of formations encountered. 
It is predicted that diamond coring will 
revolutionize the drilling of hard forma- 
tions and add 
knowledge of stratigraphy of the areas 


complete 


much to the general 
in which it is used. 

It is estimated that the 
cores from the Chipman well weighed 
approximately 15,000 
tons. They were placed in 403 three-foot 


agerevgate 


pounds or 7Y 
long core boxes and presented to the 
University of Oklahoma for further 
study with the that they be 
put on display for 30 days for inter- 
ested members of the oil industry. 

A detailed 
pended, showing the type of material 
which was cut 
heads. 


request 


core description is ap- 


with the diamond core- 


ANDERSON-PRICHARD OIL CORPORATION 
CHIPMAN 1, NW NW SW NE Sec. 11-18S-2E 
Murray County, Oklahoma 
Core Descriptions 


Core 1—2373 to 2378—155 Minutes—Cut 5’, 
Recovered 5’ (100%) 5’ bright green, slightly 
silty, flaky shale, excellent cleavage along 








point. The principal advantages of dia- 


bedding planes; thin, dark brown to brown- 
black, medium-textured shale interbedded 
throughout. Brown shale contains sporangites 
and occasional conodonts; small crystals of 
pyrite scattered throughout, some large no- 
dules up to 6mm by 4mm. 


Core 2—2378 to 2403—670 Minutes—Cut 25’, 
Recovered 15’ (60%) 15’ bright green, fine- 
textured, fissile shale with few scattered py- 
rite crystals, Cleaves along bedding planes at 
approximately 35° 


Core 3—2403 to 2414—344 Minutes—Cut 11’, 
Recovered 11’ (100%). 11’ bright green, finely 
textured homogeneous fissile shale with small 
pyrite crystals scattered throughout. Dip 20° 
to 30°. 


Core 4—2414 to 2425—-281 Minutes—Cut 11’, 
Recovered 11’ (100%). 5.4’ alternating bands 
(.1’-.3’) dark brown and bright green shale as 
above; .2’ shale breccia, green matrix with 
brown and green shale pebbles and pyrite; re- 
sembles fault gouge; 5.4’ alternating bands of 
dark brown and bright green shale as above 
with brown predominating at base. Dip ap- 
proximately 20°. 


Core 5—2425 to 2430’8”—128 Minutes—Cut 
5’8”, Recovered 5’8” (100%). 4’7” dark brown 
fine-textured shale with wafer-thin streaks of 
light brown shale and occasional pyrite no 
dules; .9’ light gray to light green, finely crys- 
talline, finely sucrose, slightly flaky limestone 
with wafer-thin streaks of oil-stained dolo- 
mite; .1’ dark brown, very finely crystalline 
very cherty dolomite with vertical fractures 
containing stain of heavy oil. 


Core 6—2430’8” to 2449—254 Minutes—Cut 
18’4”, Recovered 18’ (97.1%). .4” dark brown, 
very finely crystalline cherty dolomite with 
vugs and fractures up to .5mm wide, satu- 
rated with heavy ail; bleeding oil and gas 
when fresh; .7’ light gray to green, coarsely 
crystalline, fragmental, fossiliferous, limestone 





with fractures saturated with heavy oil; .¢ 
dark brown, finely crystalline, sucrose, slight}, 
fossiliferous, porous dolomite. Sparse vertica} 
fractures, highly saturated with heavy o9jj 
and gas; 1.6’ light gray (brown where saty- 
rated), fine to coarse, crystalline, very fossij-. 
ferous, slightly porous (small vugs), dolo- 
mitic limestone; 1’ light gray to buff, coarsely 
rystalline, fragmenta] limestone, many eri. 
noid stem segments. Many thin fractures re. 
filled with green argillaceous material, some 
fractures saturated with heavy oil; .7’ light 
green to gray, very finely crystalline, finely 
sucrose, slightly fossiliferous limestone; »% 
light gray with greenish cast, coarsely crys. 
talline limestone; many vertical fractures re. 
filled with green argillaceous material; few 
stylolites. Core breaks at approximately 20° 
at green shale partings; 1.3’ light green to 
gray, finely crystalline, finely sucrose, flaky 
limestone, with crinoid stem segments and oc- 
casional fossils; 4’ light gray, coarsely crys- 
talline limestone with many refilled fractures 
ind few stylolites. 


SLC: 2449 = 2448, Core 7—2448 to 2473~— 
584 Minutes—Cut 25’, Recovered 25’ (100%), 
6’ light gray with greenish cast, coarsely crys- 
talline, fragmental, fossiliferous, fractured, 
slightly glauconitic limestone, breaks along 
thin green shale laminae; 12’ light gray to 
buff, finely crystalline, flaky, sucrose lime- 
stone, very glauconitic at or near horizonta] 
fractures; many refilled horizontal fractures 
up to 2mm to 3mm wide. Very fossiliferous in 
few spots and coquina-like 1’ from bottom, 
coarsely crystalline, light gray limestone and 
finely crystalline dolomite, saturated with 
heavy oil; 1.1’ light gray to buff, coarsely 
crystalline, fragmental limestone; .4’ dark 
brown, finely crystalline, sucrose dolomite, to 
dolomitic limestone very heavily saturated; 
3.8’ light gray to buff, coarsely crystalline 
limestone with minor fractures and few 
streaks of saturated dolomite; .2’ white to 
light gray, very finely crystalline to crypto- 
erystallineé, fractured cherty limestone; 1,5’ 
brown, finely crystalline, sucrose, fossiliferous 





Photograph by University of Oklahoma. 


Part of cores as displayed at the University of Oklahoma. The sample sack contains unconsolidated Bromide sand which was well saturated. White 
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marker on top of box in center of picture gives result of drill-stem test of the interval. 
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side view, il. 
lustrating complete unit 
including compressor 


ea’ -duty - 
drive a te “Oil- 
Booster 


well’’ 2-stage Gas- 
Unit. - 


HE “Oilwell” 11-inch stroke, 2-stage Gas-Booster 

Unit is rated 75 horsepower at 275 r.p.m. This 
unit can be used for gas transmission, underground 
storage, secondary recovery, Or recy cling oper ations, 
and is designed to meet specific gas problems involving 
low intake pressures and high discharge pressures as 
well as for handling either wet or dry natural gas. 


BOOST GAS PRESSURES ECONOMICALLY 


The “Oilwell” Gas-Booster Units are single or 
multi-stage design, complete with gas engines spe- 
cially equipped for gas-booster service including a 
heavy-duty V-belt drive, fan-type cooler for both 
engine and compressor and necessary pressure gauges. 

All units are assembled on a heavy-duty, structural 
steel skid-base, maximum width 8-feet, which permits 
convenient transportation of the unit by truck. 

“Oilwell” Gas-Booster Units are available in four 
standard ratings: 25, 50, 75 and 125 horsepower with 
either single or 2-stage compressors. 


power” -en nd 
illu strat 


Contact your nearest “Oilwell” representative for 
complete information and any assistance you may 
desire in analyzing your compressor needs. 


OIL WELL SUPPLY COMPANY 


Branches Serving All Oil Fields 
Executive Office—Dallas, Texas Division O fices—Casper, Wyoming 
Export Division Ofice— Columbus, Ohio... Dallas, Texas 
30 Rockefeller Plaza Houston, Texas...Tulsa, Oklahoma 
New York 20,N. Y. Los Angeles, California 


UNITED STATES STEEL 


4, 
£0 states 



































dolomite with heavy 


light gray, very finely crystalline limestone 
and buff, coarsely crystalline fragmenta] lime- 
stone, 


Core 8&—2473 to 2509—962 Minutes—Cut 36’, 
Recovered 36’ (100%). 8’ brown, finely crys- 
talline, sucrose fossiliferous dolomite with 
heavy oil saturation. Dolomite has banded, 
cross-bedded appearance, interbedded with 
thin streaks of light gray, finely crystalline 
limestone and buff coarsely crystalline, frag- 
mental limestone; 28’ light gray-buff to green- 
gray, finely crystalline, sucrose, slightly dolo- 
mitic fossiliferous, slightly argillaceous lime- 
stone; %’ from top .2’ very dolomitic with 
heavy oil saturation. Contains some minor 
fractures and thin streaks of dark brown, 
finely crystalline, sucrose dolomite. 


Core 9—2509 to 2541—986 Minutes—Cut 32’, 
Recovered 32’ (100%). 32’ light gray, finely 
crystalline, sucrose, flaky limestone with few 
streaks of very argillaceous, finely crystalline 
limestone. 


Core 10—2541 to 2586—1159 Minutes—Cut 
45’, Recovered 45’ (100%). 3’ medium-gray, 
finely crystalline, finely sucrose, flaky, slightly 
dolomitic, argillaceous, fossiliferous limestone; 
6’ light gray, finely crystalline, sucrose, flaky, 
fossiliferous limestone; 3’ medium-gray, finely 
crystalline, finely sucrose, flaky, slightly do- 
lomitic and argillaceous, fossiliferous lime- 
stone; 3’ light gray, finely crystalline, sucrose, 
flaky, fossiliferous limestone; 30’ medium to 
dark gray, finely crystalline, finely sucrose, 
flaky, slightly dolomitic and argillaceous, fos- 
siliferous limestone with occasional pyrite 
erystals, mottled, banded appearance where 
more argillaceous. No measurable dip. 


Core 11—2586 to 2632—1295 Minutes—Cut 
16’, Recovered 46’ (100%). 46’ medium to dark 
gray, finely crystalline, slightly sucrose, flaky, 
argillaceous, fossiliferous limestone with few 
pyrite crystals, few fractures at top. Fractures 
19’ to 23’ from top refilled with coarsely crys- 
talline fragmental limestone. 


Core 12—2632 to 2678—1436 Minutes—Cut 
46’, Recovered 46’ (100%). 46’ medium to 
dark gray finely crystalline, slightly sucrose, 
flaky, argillaceous, fossiliferous limestone 
with sparse pyrite crystals and rare frac- 
tures; some wafer-thin laminae of shale. 


Core 13—2678 to 2700—613 Minutes—Cut 22’, 
Recovered 22’ (100%). 12.8’ medium to dark 
gray, finely crystalline, slightly sucrose, flaky, 
argillaceous, fossiliferous limestone with 
sparse pyrite crystals and occasional frac- 
tures; .1’ green limey shale matrix, four 
coarse, round grains of glauconite; .1’ green 
slick shale; 5’ light to dark gray, coarsely 
erystalline, fragmental, fractured, slightly 
glauconitic, pink crinoidal limestone with 
streaks of iight green fine shale and darker 
gray, coarsely crystalline limestone filling fis- 
sures. Core dolomitized in part with slight 
vuggy porosity, bleeding oil; .2’ light green 
to gray, very finely crystalline, slightly flaky, 
argillaceous limestone with large amount of 
pyrite. Breaks at approximately 25°. 3.8’ light 
green to gray very finely crystalline, flaky, 
very argillaceous limestone with small perfect 
cubes of pyrite abundantly scattered through- 
out. 





Core 14—2700 to 2717--457 Minutes—Cut 
17’, Recovered 17’ (100%). 17’ bright green, 
fine, splintery, fissile, very calcareous Sylvan 
shale with few scattered pyrite grains. Breaks 
at 25° dip. ‘ 








Core 15—2717 to 2723—295 Minutes—Cut 6’, 
tecovered 6’ (100%). 6’ bright green, very 
calcareous, tine, splintery, very fissile Sylvan 
shale with sparse pyrite crystals; 25° to 35° 
dip. 





(Drilled 2723 to 2855) 

Core 16—2855 to 2899—1245 Minutes—Cut 
44’, Recovered 44’ (100%). 1.4’ bright green, 
very fine, flaky, highly shattered and frac- 
tured pyritic Sylvan shale, possible grapto- 
lites; 42.6’ alternating bands varying from .1’ 
to .5’ in width, brown very finely crystalline 
dense, semi-lithographic, hard limestone with 
conchoidal fracture and dark brown siliceous 
dolomite and chert. Entire core very frac- 
tured, some fractures having been filled with 
clear calcite veins. Bands show small faults 
of Imm. displacement. Dip approximately 25° 
some heavy oil in fractures, good odor on 
break in limestone. 


Core 17—2899 to 2945—1350 Minutes—Cut 
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oil saturation. Dolomite 
has banded, cross-bedded appearance and is 
interbedded with streaks up ‘to .3’ wide of 








what appears to be fault breccia, highly frae. 


tured 






Core 19—2977'6” to 2991—-397 Minutes—cCyt 
3’6”, Recovered 13’6” (100%). 7’ gray to buff, 
coarsely crystalline, fragmental, fossiliferous 
argillaceous slightly dolomitic limestone; 6 

















gray. greasy, slicl fissile lay shale >’ lime. 





stone as above, 






Core 20—2991 to 3040-1580 Minutes—Cut 
49’, Recovered 47’ (95.9%). 7’ gray, coarsely 
crystalline, frazgmental limestone, interbedded 
with green, greasy, slick, fissile clay shale 
(50% lime); 2’ green, greasy, slick, fissile clay 
shale, interbedded with very slight amount of 
limestone; 1.5’ interbedded gray coarsely crys. 
talline, fragmental limestone with 50 per cent 
green shale as above; 36.5’ gray, finely crys- 
talline, finely sucrose, flaky, slightly dolo- 
mitic, argillaceous to very argillaceous lime- 
stone, many fractures refilled with green 
shale. Basal 6’ stained with heavy oil. 



























Core 21—3040 to 3081’9”—-1267 Minutes—Cut 
41'9”, Recovered 41’9” (100%). 6’ gray to buff, 
fine to medium crystalline, sucrose, slightly 
dolomitic, sandy limestone with irregular 
streaks of green shale, few fractures with 
heavy oil, (sand grains fine to coarse, 
rounded); 6’ buff to brown, finely crystalline, 
dolomitic, argillaceous limestone; 4’ brown, 
hard, dense, flaky, dolomitic limestone with 
1” sandy streak at base; 7’ green, slick, fissile 
shale with few streaks of finely crystalline i 
limestone; 10’ brown, very finely crystalline Y 
dolomite with interbedded bands of green fis- ; 
sile shale; 1’ green, slick, greasy shale; 5’ ‘ 
green shale as above, interbedded with -finely 
crystalline to medium crystalline, fossiliferous 
limestone (50-50); 2’ gray to brown, finely 
crystalline, sucrose, very sandy dolomite, sand 
grains medium-coarse, rounded; 1’9” brown to 
gray-brown, finely crystalline, dense dolomitic 
limestone with occasional crystals of clear 
calcite, fractures at base saturated with heavy 
oil. f 


















































Core 22—3081'9” to 3108’9”-——580 Minutes— 
Cut 27’, Recovered 27’ (100%). 6’ bright green, 
: . : fine, fissile, fossiliferous and sandy (coarse 
Inner barrel and bearings of coring mechanism. round sand grains) clay shale, interbedded 
with gray, finely crystalline, sucrose, flaky, 
fossiliferous, slightly sandy limestone (50-50); 
6’ gray, finely crystalline, sucrose, flaky, fos- 
siliferous, slightly sandy limestone, approxi- 





16’, Recovered 46’ (100%). 30’ same as bottom mately 20-25 percent interbedded with green 
42.6’ of Core #16; 16’ gray, fine to coarse, shale as above; 3’ limestone and shale as 
crystalline, fragmental, sucrose, slightly dolo- above, interbedded, 50-50; 1’6” limestone and 
mitic, very fossiliferous limestone with mot- shate as above, with 75-80 percent limestone 
tled appearance due to many irregular thin and 20-25 percent shale; 7’6” coarse-grained, 
streaks of green, finely crystalline, very argil- loosely calcareously cemented to no cementa- 
laceous limestone to limey shale. Some pin- tion at all, rounded sandstone, very highly 
point bleedings of oil and gas in fractures of saturated: 3’ green to gray finely crystalline, 
high gravity oil with low gravity oil in few flaky sucrose, slightly dolomitic, fossiliferous, 
fractures, argillaceous limestone with small fault dis- 


placements. 


Core 18—2945 to 2977’6”—-1075 Minutes—Cut 










32’6”, Recovered 32’6” (100%). 3’ gray to buff, Core 23—3108'9” to 3140—473 Minutes—Cut 
coarsely crystalline, fragmental, fossiliferous, 313”, Recovered 29’ (93%). 6’ green to gray, 
fractured, argillaceous limestone; 13’ gray to finely crystalline, sucrose, flaky ,argillaceous, 
buff, coarsely crystalline, fragmental, very slightly dolomitic limestone with fault dis- 
fossiliferous, dolomitic limestone with very placements; 2’6” bright green, slick, sandy 
heavy oil saturation bottom 7’; 16.5’ gray to clay shale; 12’ clear, coarse-grained, soft, cal- oe 
buff, coarsely crystalline, fragmental, fossili- careously cemented to no cementation, round, os 
ferous, argillaceous, slightly dolomitic lime- highly saturated sandstone; 2’ bright green, 
stone. More argillaceous toward base with slick, sandy clay shale; 6’ sandstone as above; 
















































Entire core of well boxed for shipment. There are 51% stacks with 72 three-foot boxes in each stack. 
Weight computed at approximately 7'2 tons. 
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white, hard, tight, caleareously cemented, 
green, 


1° 
coarse-grained, rounded sandstone; 1’ 
very Sandy shale. 


Core 24—3140 to 3178—1027 Minutes—Cut 
38’, Recovered 37’ (97.4%). 3’ green-gray, 
finely crystalline, fossiliferous, argillaceous 
limestone; 2’ green, hard, slick, calcareous 
shale; 19’ green to gray, finely crystalline, fos- 
siliferous, argillaceous limestone interbedded 
with green, slick, calcareous shale; 2’ green, 
hard, slick, caleareous shale; 5’ brown, me- 
dium to fine-grained, angular to sub-angular, 
very argillaceous and calcareous sandstone 
with oil stain; 6’ gray to green, finely crys- 
talline, fossiliferous, argillaceous and arenace- 
ous limestone, fractured, and fractures refilled 
with green shale. 





Core 25—3178 to 3205--350 Minutes—Cut 
27’, Recovered 24’ (88.8%). 1’ green, fissile, 
slick shale, interbedded with green to gray, 
finely crystalline limestone; 2’ brown, medium, 
sub-rounded, non-porous, very argillaceous 
sandstone to sandy shale; 3’ brown, clear, 
medium-grained, sub-rounded, porous and 
permeable, calcareously cemented, oil-satu- 
rated sandstone; .5’ clear, medium to fine- 
grained, sub-rounded, very argillaceous, cal- 
careously cemented sandstone to sandy shale; 
4’ brown, oil-saturated, clear, clean, medium- 
grained, rounded, porous and permeable 
sandstone; 1’ bright green, fissile, slick, 
slightly sandy, blocky shale; 2.5’ brown, clean, 
medium-grained, rounded, porous and perme- 
able, oil-saturated, calcareously cemented 
sandstone; 1’ sandstone as above, very argil- 
laceous; 7’ brown, clean, medium-grained, 
rounded, porous and permeable, oil-saturated, 
ealcareously cemented sandstone; 2’ bright 
green, hard, very fissile, slick shale with 
streaks of caicareous tight sandstone, inter- 
bedded throughout. 


Core 26—3205 to 3247—-451 Minutes—Cut 
2’, Recovered 25’ (59.5%). 7’ clean, medium- 
grained, oil-saturated sandstone, varying from 
porous to non-porous where calcareously ce- 
mented. Somewhat argillaceous; 1’ green, 
slick, fissile, very sandy shale; 17’ clean, me- 
dium-grained, oil-saturated sandstone, varying 
from porous and permeable to non-porous 
where calcareously cemented. 


Cere 27—3247 to 3295—363 Minutes—Cut 
48’, Recovered 12’ (25%). 12’ clear, brown, 
oil-stained, fine grained, rounded, porous and 
permeable, calcareously cemented, slightly ar- 
gillaceous sandstone, in spots very tightly 
calcareously cemented, causing wide imper- 
meable streaks scattered throughout. 


Core 28—3295 to 3335—317 Minutes—Cut 
40’, Recovered 3'10” (7.93%). 3/10” clear, fine 
to medium-grained, brown, oil-stained, cal- 
eareously cemented sandstone with white 
streaks where tightly calcareously cemented. 


Core 29—3335 to 3364’6”—192 Minutes—Cut 
29’6”, Recovered 8’ (27.1%). 1’ clear, fine 
grained, brown, oil-stained, calcareous, round- 
ed sandstone with white spots where tightly 
caleareously cemented; 3” green slick shale; 
2’6” sandstone as above; 3” clear, clean, fine- 
grained, rounded, black, oil-saturated sand- 
stone; 1’9” white, hard, tightly calcareously 
cemented, rounded, fine-grained sandstone, 
sandstone with thin streaks of porous asphal- 
tic sandstone, approximately 30° dip; 9” clear, 
clean, rounded, brown oil-stained, fine-grained, 
porous and permeable sandstone; 1’6” clear, 
brown oil-stained, fine-grained, rounded sand- 
stone, calcareously cemented in spots, inter- 
bedded with green shale throughout, 


Core 30—3364’6” to 3377—56 Minutes—Cut 
12’6”, Recovered 12’6” (100%). 1.6’ clear, me- 
dium grained, sub-rounded, slightly calcare- 
ous sandstone with small scattered green shale 
inclusions, light oil stain and odor; .3’ white, 
medium-grained, calcare- 
ous hard sandstone; 10.2’ clear, medium- 
grained, sub-rounded, slightly calcareous 
sandstone with small green shale inclusions 
and occasional wafer-thin shale laminae, light 
stain and odor; .4’ white, medium-grained, 
sub-rounded, very calcareous hard sandstone. 





sub-rounded, very 


Core 31—3377 to 3412—190 Minutes—Cut 35’, 


Recovered 16’ (45.7%). 1’ green, slightly 
sundy calcareous shale; 8.4’ clear, medium- 


“rained, sub-rovnded, calcareous, porous and 
permeable saturated sandstone; 4.8’ green, 
\ery sandy, calcareous shale to very argillace- 
ous, medium to fine-grained, calcareous sand- 
stone; 1.8’ light gray to green, mottled, argil- 
luceous, very sandy, finely crystalline lime- 
stone. No measurable dip. 


Core 32—3412 to 3443—630 Minutes—Cut 
31’, Recovered 29’6” (95.1%). 4’ green calcare- 
ous, sandy shale, interbedded with fine- 
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grained sandy, finely crystalline gray lime- 
stone, approximately 15° dip; 16.3’ light gray 


finely crystalline, very sandy (fine angular 
grains) grading to dark green, very finely 
erystalline, flaky limestone; 3’ dark green, 


very fissile, blocky, sandy, calcareous shale; 
3.3’ dark gray to brown, finely crystalline, 
sandy, flaky limestone with light oil stain; 
.5’ dark green, very fissile, blocky, sandy, cal- 
careous shale; .8’ light gray, very sandy and 
argillaceous, finely crystalline limestone; 1.6’ 
dark gray, very fissile, blocky, sandy calcare- 
ous shale. 


Core 33—3443 to 3479—492 Minutes—Cut 36’, 
Recovered 34’ (94.4%). 3’ dark evreen, fine, 
blocky, fissile, slightly pvyritic, slightly cal- 
careous shale with .5’ sandy green calcareous 
streak 6” from top, approximately 20° dip; 
23’ gray, finely crystalline, argillaceous lime- 
stone with bottom 1’ very sandy (calcareous 
sandstone), occasional thin streaks of sandy 
shale; thin streaks of sand saturated with 
heavy oil, slightly fractured; 8’ clear, brown, 
oil-saturated calcareous, porous and perme- 
able, soft sandstone with occasional streaks 
of hard, tightly caleareously cemented sand- 
stone, 


Core 34---3479 to 3506--182 Minutes-—-Cut 
27’, Recovered 22’ (81.5%). 19’ clear, brown, 
oil-stained, medium-grained, sub-rounded, por- 
ous and permeable, calcareous sandstone with 
occasional shale inclusions and laminae, 0c- 
easional streaks of hard, inrpervious white, 
caleareously cemented sand: 1’ hard, white. 


tight, very calcareous sandstone; .5’ green. 
very sandy, caleareous’ shale; 1.5’ clear. 
brown, oil-saturated, medium-grained, sub- 


rounded, calcareous sandstone. 


Core 35—3506 to 3540—301 Minutes—Cut 34’, 
Recovered 19'6” (57.3%). 3’8” clear, brown, 
oil-saturated, medium-grained, calcareous 
sandstone with streaks of tight hard. white, 
caleareously cemented sandstone with few 
thin shale laminae; 2’ green, fissile, blocky, 
very sandy, (oil-saturated) shale; shale and 
sand laminae alternating and approximately 
%” thick; 310” clear, brown to black, oil- 
saturated, medium to fine-grained, sub- 
rounded, loose sand with no cementing ma- 
terial; some occasional streaks of hard white, 
calcareous, impervious sandstone. 


Core 36—3540 .to 3588—1013 Minutes—Cut 
48’, Recovered 18'3” (38%). 17’ clear, light 


brown, oil-stained, fine-grained, sub-ronunded 
to sub-angular, porous, calcareously cemented 
sandstone, alternating with bands of hard. 
tight, white, very calcareous, fine-grained. 
sub-rounded to sub-angular sandstone; 1’ 
sandstone banded as above, with very heavy 
oil saturation; .2’ green, very calcareous, fos- 
<illiferous shale, interbedded with finely erys- 
talline grav limestone 


(Drilled 3588 to 3650) 

Core 37—3650 to 3655’4”—69 Minutes——Cut 
4” Recovered 574” (100%). 5’4” gray to buff 
coarse to very coarse, crystalline, fragmental, 
porous limestone with finely crystalline, suc- 
rose, brown, heavily oil-saturated dolomite in 
pore space of coarse crystalline limestone 
above. Core bled heavy oil and gas. 


Core 38 3655’4” to 3672’8” 327 Minutes 
Cut 17’4”, Recovered 17’4” (100%). 10’ gray 
to buff, coarse to very coarse crystalline, frag- 
mental limestone with finely crystalline, suc- 
rose, brown, oil-saturated dolomite in pore 
space. Core not saturated except for dolomite; 
1’ gray, finely crystalline, oolitic, slightly fos- 
siliferous limestone with three stylolites; 674” 
gray to buff, coarse crystalline limestone mat- 
rix for medium-sized oolites, many stylolites 
spotted saturation throughont. 


Core 39—3672’'8” to 3689—339 Minutes—Cut 
164”, Recovered 1674” (100%). 7’ gray to buff, 
coarse crystalline limestone matrix for me- 
dium-fine oolites, many stylolites, spotted 
saturation; 2/4” gray to buff, coarse crystal- 
line, fragmental limestone, grading to, and 
interbedded with, finely crystalline dolomite, 
slightly argillaceous and fossiliferous, some- 
what sandy in top 6”, heavily spotted oil 
saturation; 7’ bright green, fine, flaky, very 
calcareous, slightly fossiliferous shale with 
pebbles of limestone throughout (pebbles ap- 
proximately 1 to 4mm,). Limestone is coarse 
crystalline, buff, and fossiliferous, approxi- 
mately 30-50 percent limestone to shale, 


LC: 3689 = 3696. Core 40—3696 to 3715’8” 
-55@ Minutes—Cut 19/8”, Recovered 18’ 
(91.7%). 18’ bright green, fine, flaky, fissile, 
very calcareous, slightly fvossiliferous shale 
with pebbles of limestone throughout. Lime- 


‘RR 





stone is buff, coarse to finely crystalline; 
grades from pebbles to interbedded laminae, 
approximately 30 to 50 percent limestone, 


Core 41—3715’8” to 3753—793 Minutes—cCyt 
37’4”, Recovered 37/4” (100%). 30’ bright 
green, very calcareous, fossiliferous shale, in. 
terbedded with fine to medium crystalline, 
fossiliferous limestone; 7’4” clear, brown, oi]. 
saturated, porous and permeable sandstone, 
grading to green, non-porous, non-saturated, 
argillaceous and calcareous, medium to fine. 
grained, sub-rounded sandstone. 


Core 42—3753 to 3781—547 Minutes—Cut 287, 
Recovered 26'3” (93.8%). 1’ clear, medium- 
grained, rounded, very argillaceous and cal- 
careous sandstone; 3’ green, calcareous shale, 
interbedded with coarse crystalline, fossil. 
iferous very sandy limestone; 4’ clear, fine to 
medium-grained, rounded, very calcareous and 
argillaceous sandstone, porosity in fractures 
and along bedding planes; very heavily satu- 
rated and bleeding in top 1’ and bottom 1’, 
approximately 20° dip; 4.2’ white to green, 
clear, non-porous, very calcareous, fine- 
grained rounded sandstone, interbedded with 
green shale and coarse crystalline limestone. 
No odor or saturation; 13’ green, fine, very 
ealeareous and sandy fossiliferous shale with 
interbedded streaks of coarse crystalline, fos- 
siliferous limestone; 1’ bright green, fissile, 
fine, slick shale. 


Core 43—3781 to 3826—-1474 Minutes—Cut 
15’, Recovered 45’ (100%). 7’ green, calcare- 
ous, slightly fossiliferous shale, interbedded 
with gray, finely crystalline, fossiliferous lime- 
stone, 50 percent shale—50 percent limestone; 
14’ light gray, very finely crystalline, semi- 
dense, slightly argillaceous limestone; core 
banded where streaks of more argillaceous 
material occur; 20° dip; 3’ limestone as above, 
interbedded with green, fine calcareous shale; 
18’ light gray, very finely crystalline, semi- 
dense, slightly argillaceous limestone, banded 
where streaks of more argillaceous material 
occur, approximately 20° dip; 3’ gray to buff, 
coarse crystalline, fragmental, fossiliferous 
limestone with occasional green shale laminae 


Core 44—3826 to 3875—945 Minutes—Cut 
19’, Recovered 31’ °(63.3%). 6’ gray to buff, 
coarsely crystalline, fragmental, fossiliferous 
limestone with few shale laminae, small fault 
offsets; 7’ buff to gray, coarse to finely crys- 
talline, fragmental, fossiliferous, very argilla- 
ceous limestone, interbedded with green shale, 
approximately 30 percent; 18’ clear, coarse to 
fine-grained, poorly sorted, rounded sandstone, 
very argillaceous in places, and calcareous; 
saturated irregularly, varying from _ heavy 
saturation to no stain; in general, fairly por- 
ous. 


(Drilled 3875 to 3945) 

45—3945 to 3984--1249 
39’, Recovered 39’ (100%). 39’ green, fine, 
slightly fossiliferous, very calcareous shale 
with occasional thin laminae of coarse crys- 
talline limestone; 1’ below top, 2” streak of 
inter-formational limestone conglomerate. 


Core Minutes—Cut 


Minutes—Cut 
green, fine, fis- 


4015—S806 


, 


Core 46--2984 to 
31’, Recovered 24’ (77.4%). .5 


sile, calcareous shale with very fine calvcite 
crystals throughout; .8’ dark gray, coarsely 
crystalline, fragmental, very fossiliferous 


limestone with many ostracods; 3.7’ green, 
fine, calcareous, fossiliferous shale with few 
thin streaks of coarsely crystalline, fossilifer- 
ous limestone; 1’ gray, fine to coarse, crystal- 
line, fossiliferous limestone; .2’ green calcar- 
eous shale; 2.8’ green, very calcareous, highly 
fossiliferous shale, some parts primarily bry- 
ozoa fragments in shale matrix with few 
other fossils, may be described as bryozoan 
coquina cemented with shale; 2’ gray to green, 
finely crystalline, argillaceous limestone with 
green shale breaks; 13’ gray, coarsely crystal- 
line, fragmental, fossiliferous limestone with 
ocasional stylolites filled with green shale. 


(Drilled 4015 to 4062) 

Core 47—4062 to 4066—135 Minutes—Cut 4, 
Recovered 3/6” (88.6%). 2.5’ gray, coarse to 
very coarse, crystalline, fragmental, slightly 
fossiliferous limestone with thin shale laminae 
and few stylolites; 1’ green, slick, very soft 
shale. 

(Drilled 4066 to 4254) 

Core 48—4254 to 4271—-280 Minutes—Cut 
17’, Recovered 17’ (100%). 17’ gray, very 
coarse, crystalline, fossiliferous limestone with 
soft green shale partings throughout, spac ed 
approximately 1 to 1%’ apart; upper 8’ frac- 
tured and bleeding heavy oil and gas. 
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In recent years, Unibolt has pioneered the de- 
velopment of several important improvements in 
positive chokes, or flow beans, which have estab- 
lished the Unibolt Flow Beans as standards of the 
industry and the ultimate in precise control of 
well flow. 

Latest innovation in Unibolt Flow Beans is the 
“Flow-Rated” insert which is actually tested for 
rate of fluid flow under given pressure. An in- 


genious flow rate indicator has been perfected 
which permits the testing of each insert to assure 
the proper increment between orifice sizes. The 
operator may now select, with confidence, the 
exact size flow bean to obtain any desired quantity 
of well flow. 


THORNHILL-CRAVER COMPANY 


HOUSTON, TEXAS 





rn 


A Unibolt Master Bean 

which is threaded to 

receive the small, eco- 
nomical inserts. 
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$10 is 


paid for each 
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illustrated acceptable contribution. 


Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 


wow ro—Lonstruct Unitized Drilling Riser to Reduce Installation Costs 


Drilling time is lost and installation 
costs increased when the conductor pipe 
must be fitted with mud flow outlet 
nipple and, later, upon setting of the 
surface string, the riser must be cut out 
and removed from the cellar. One drill- 
ing contractor has eliminated much of 
this procedure by building a unitized 
riser which is installed over and re- 
moved from the well in only a fraction 
of the time formerly required for such 
operations. 

The length of 


riser is a seven-foot 


fitted with a sealing ring 
inch 


20-inch pipe, 
on bottom, and fitted with four 1%- 
turnbuckles evenly spaced around the 


side. Near the upper end of the riser 
is welded a short mud return flow 
nipple of 1034-inch pipe. Close to the 


heavy 
This 


raised lip 


of the unit is welded a 
ring or flange of one-inch plate. 
flange rests upon the slightly 
of the conductor pipe cemented in the 
the cellar, a rubber gasket 
being inserted between the two to give 
leak-proof seal. Following 


bottom 


bottom of 


t positive 


now ro—Store Spare Cordage to Avoid Damage 


a 


‘lll i \ ; 





Sterage of spare cordage around the 
rig can result in serious damage to the 
fibers of the rope unless the material 
is protected against moisture and abra- 
sion. Failure to safeguard on these two 
points often results in premature service 
failure, or even in loss of line before 
it is ever applied to the job. 

One company not only 
spare line but also simplifies the clieck 
ing of quantities by suspending the 
reels under the roof of the power sec- 
tion of the rig. Two inverted posts ot 
2y,-inch pipe are welded to 
roof beams above the work bench. 
on the lower ends of the drop legs are 
bored out so that a length of 2%-inch 
pipe can be slipped through them, this 
pipe serving as axle for the reels placed 
on it before the pipe is set into the 
supports. 

Reels on this rack not only provide 
storage for new lines, but also provide 
a place where wornout pieces of rope 


protects its 


adjacent 


Tees 
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can be coiled, to be unreeled and cut off 


whenever marline or twine is required 
around the rig. 

The horizontal pipe may be supported 
on jacks or by chain hoists hooked into 
the upper ends of the drop legs, when 
ever a reel change is required 


this, the turnbuckles are hooked into 
heavy eyes anchored in the cellar floor 
and drawn down tightly. 





Not 


Removal of the unit is simple. 
only is time saved through use of this 
device, but welder’s service formerly re- 
quired for cutting off conductor pipe is 
dispensed with, and hard-to-obtain con- 


ductor pipe is conserved by realizing 


100 percent salvage of the riser at each 


location 


now to—Lontrol Grease Thrown from Roller Guide 


The guide roller mounted on the side 
of the drawworks housing to turn back 
the wire line before it can run against 
the facing of the drum prolongs the life 
of the wire line, but sometimes makes 
working at the driller’s stand not only 
difficult but dirty. When the 
swabbed with lubricant some of the ma- 
face of the guide 
is rotated 


line is 


terial adheres to the 
roller and then, as the roll 
rapidly when the line is payed out, the 
grease is thrown off by tangential force. 

One driller controls the direction in 
which the grease is thrown by forming a 
curved shield from sheet metal, slipping 
one edge under the roller base and 
clamping it there by pulling down on the 
bolts holding the guide in place. The 
portion of the shield extending upward 
is curved to fit over the portion of the 


not come in contact 
wire line. When so positioned, 
intercepts the grease which 
travel toward the 


guide which does 
with the 
the guide 
otherwise would 
driller’s stand. As the grease guard does 
not extend out past the end of the guide 
roller far enough to interfere with ob- 
servation of the spooling of the line, it 


does not affect line control. 
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Yes, National has provided all the necessary design 
and features . . . including Link-Belt Silverlink 
Roller Chain throughout... in this Ideal Type 50 
Consolidated Rig to insure dependable, fast, eco- 
nomical drilling under all conditions. 

You'll find Link-Belt Silverlink 1°54” pitch dou- 
ble roller chain on the transmission drives—Link- 
Belt Silverlink 242” pitch single roller chain for 
drum, catshaft and rotary drives—Link-Belt Sil- 
verlink 144” pitch triple roller chain for the engine 
to drawworks drive. 

Since trouble-free rig performance in the field 
hinges largely on dependable power transmission, 
National has standardized on Link-Belt Silverlink 
Roller Chain for the Type 50 rig. You'll find 


Silverlink 
Roller 


aia 


Enclosed Lo JN \ 


Gear Ce Mee ‘a 
Drives yi ‘i . 
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This rig manufacturer says: 
‘Constructed for fast, economical drilling” 





i @\SSt LINK-BELT 
hibvorlink ROLLER CHAIN is standard equipment 


dependable Link-Belt chain on all other types of 
National rigs, too. 

In fact, throughout the oil industry, Link-Belt 
Silverlink Roller Chain is more than ever the 
choice of the oil country ... with manufacturer 
and operator alike . . . because Silverlink con- 
tinues to set the pace in all kinds of service for 
dependability, long life and trouble-free service. 


> E-Z-ASSEMBLY < 


Link-Belt Engineers have developed a construction that makes assem- 

bly and disassembly of multiple width chains in the field much easier. 

The press fits between chain pins and center sidebars have been 

eliminated, but load distribution across the width of the chain has 
been maintained, 


LINK-BELT COMPANY 


Indianapolis 6, Dallas 1, Houston 2, Los Angeles 33, Kansas City 6, Mo., 
New York 7, Toronto 8. 
11,004 


Roller 
x 
Bearings 


Hen Silverstreak 


, >» Shale . Silent Chain Drives 
QQ. Shakers Ww 


Ball Bearings 
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Drilling contractors have long 
found that it pays to standard- 
ize on Penberthy products be- 
cause of their exceptionally 
rugged construction and their 
dependable performance under 
the most severe operating con- 
ditions. 


PENBERTHY INJECTOR 


Penberthy Automatic 
Injectors are the ac- 
cepted method of 
assuring an uninter- 
rupted supply 
of feed water 
to boilers at 
minimum 
cost. They are 
quickly and 
easily in- 
stalled—re- 
quire little 
attention. 





WATER SHOWS BLACK 


PENBERTHY 0 4/oy, 


WATER GAGE SET 


Water level cannot be misread 
because steam always shows 
white and water black. U-Bolt 
construction permits replacing 
glass by simply removing nuts 
on face of gage... unnecessary 
to work between gage and 


PENBERTHY 
Detroit 2, Mich. 
Canadian Plant — Windsor, Ontario 





INJECTOR CO. 
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‘wow ro—build Steel Dise bate in Mud Tank 











A steel disc which slides along steel 
pins welded to the side of the compart- 
ment forms the simple blind employed 
in one installation for admitting or clos- 
ing off flow of mud from one compart- 
ment to another. The blind seats against 
a matching plate welded to the parti- 
tion and is operated by a long-handled 
lever, the fulcrum of which is secured 
to one of the guide pins. The length 
of the operating handle provides ample 
leverage for opening or closing the gate 
when a high head of heavy mud exists 
on either side of the opening. Attached 
to the side of the tank is a hinged lock- 
ing device consisting of a short length 
of flat steel bar containing 
the latter being engaged by a pin welded 
The 


two notches, 


to the side of the handle. device 


securely holds the handle in either the 


full open or tightly closed positions but 





is easily released and changed when 
necessary. 

The simplicity and ruggedness of the 
installation assures long wear with little 
likelihood of mechanical failure during 


normal life of the mud tanks. 


vow ro—bive Head Room Under Rotary Hose 


When the swivel and kelly are inserted 
into the rathole prior to pulling the drill 
string, the rotary hose will block pass- 
age over part of the floor if the swivel 
rests on the drilling floor. In many cases, 
extending from the 


the hose 


swivel to the standpipe is held off the 


loop of 


floor three or four feet. If this loop were 
raised an additional two feet, clearance 
would be provided for the crew to walk 
underneath 

Elevation of the rotary hose plus ease 
of stabbing the kelly in the rathole are 
made possible by adding a section of 
ten-inch casing (or whatever size used) 
to the rathole casing so that the throat 
of the casing extends three to four feet 
above the floor. When the swivel is run 
in the rathole illustrated, it is held higher 
than normally, and the loop in the rotary 
hose is elevated off the floor. By raising 
the swivel four feet off the floor, the 
loop or sag in the hose is elevated only 
half that distance, or two feet. 

Ease of stabbing the kelly in the rat- 
hole is provided by a bell nipple which 
is added to the rathole by means of a 
collar. The upper section of the nipple 
was removed and a %-inch solid steel 
ring was welded in place as shown. This 
ring takes the rough handling and bumps 


from the kelly when stabbing the latter 


-in the rathole 
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FORGED 


yTAINLESS 


STEEL WELL-HEAD FITTINGS 


FOR 


CORROSIVE 
WELL CONDITIONS 





According to reliable metallurgists and independ- 
ent research organizations, stainless steel is the most 
effective weapon developed to date for combating 
gas-condensate corrosion. Comprehensive field tests 
indicate that it is sound economy to invest in this 
more costly alloy due to its corrosion-resistant quality 
and consequent long life, in addition to the substan- 
tial saving in killing the well and replacing surface 
fittings. 








Cameron’s Safety Xmas Trees, long the standard 
of comparison, are now available fabricated entirely 
from stainless steel units. Typical of Cameron pio- 
neering in the field of well heads is the forged steel 
tubing head shown in the assembly at left. To forge 
a flanged tubing head of this kind from any steel 
alloy presents complex problems, but to forge one 
from stainless steel, which requires extremely pre- 
cise control of metal temperature during the forging 
operation, is doubly difficult. Forged stainless steel 
well heads are not available from any other source. 


Operators who are concerned with corrosive well 
conditions are invited to call on the nearest Cam- 
eron representative, or write for complete details on 
Cameron Stainless Steel Xmas Trees. 


_ CAMERO 








The above Xmas Tree Assembly is All-Cameron and All-Stainless CAMERON IRON WORKS, INC. 


Steel. It features a Cameron Type “F” Forged Steel Tubing Head, P. O. BOX 1212 elli+ ie) Mani? 4-( 
Flow Tee and Type “D” Flow Wing. See your Composite Catalog . 


for complete mechanical details and specifications, or literature 
will gladly be sent on request. 













The 
Laughlin YF 
MISSING, 
with Wie 
Interlocking / 








Here’s a repair link that 
locks on to stay...is 
stronger than proof coil 
chain itself...is applied 
in a jiffy! Specify Laughlin 
“Missing Links”... get 
extra security at real 
savings in time and money. 
All sizes from 3%" to 124", 
inclusive. Write for 
Catalog 140... the data 
book of the fitting industry. 
Address THE THOMAS 
LAUGHLIN CO., Dept. 23, §: 
Portland 6, Maine. * 
*Copyrighted. 


JAUGHLIN 
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THE MOST COMPLETE LINE OF DROP-FORGED WIRE ROPE AND CHAIN FITTINGS 
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vow ro—Continuously Lubricate Piston Rods 


To preserve the smooth polish of pis- 
ton rods and prolong the effective lite 
of packing in the glands of the fluid 
end of mud pumps, one contractor has 
installed a circulation system so that 
a continuous stream of oil flows over 
the rod to lubricate it as well as to keep 
the polished surface clean and free of 
abrasives. 

A small gear pump is mounted on 
the bed plate of the mud pump below 
the crankshaft outer end and connected 


to this rotating member of the mud 
pump with a conventional “V” type 
transmission belt. Overflow oil, that 


which has poured over the piston rod, 
drains from the collector basin through 


piping to a two-compartment oil re- 


ceiver or surge tank set on the wood 
mat foundation beside the pump bed 
plate. 


A division plate containing a screen 
divides the for the oil in 
sections so that any heavy material is 


receiver two 





stopped in the first compartment, leav- 


ing more or less clean oil flowing t 


the 
the small gear oil pump takes suction 


second compartment from which 
Discharge from the circulating pump is 
through piping and flexible oil - proof 
hose which delivers the oil to the port 
in the pump just above the piston rod 
so. that flooded 


lubricant as long as the mud pump is 


this member is witl 


in Operation. 


vow ro—Dispose of Waste Boiler Wash Water 


One method used to maintain the ap- 
pearance of the area at the battery of 
drilling boilers, and to dispose of waste 
water, is to combine an apron with the 
member that supports the boilers at the 
fire-box end. The top rail of the support- 
ing member, upon which the boilers set, 
is made of discarded drill pipe, no longer 
useful for making hole, having legs 
placed at intervals which may be placed 
on a wood mat, a concrete floor, or other 
unyielding substance which will support 
the weight of the battery without be- 
coming distorted. 

The apron is a continuous sheet of 
tank steel welded throughout the entire 
contact at the top side where it lays flat 
against the supporting rail of the boiler 
pier. It rests against the front legs of the 
support and is formed at the bottom by 
making a deeply rolled edge which con- 
ducts water and sludge from the man- 
holes or cleanout openings on the boilers. 


Included with the apron are several 
light steel loops, one for each gauge 
glass drain line, placed at a point whicl 
will secure the lower ends of the drain 
line so they will not be dislocated if 
struck by a water hose when washing 
down the front of the unit after a clean- 
out. The trough may be jetted down by 


the water connection welded to the end 
of the support, shown at left. 
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THE REED MARK 
> OF QUALITY 


ROLLER BIT COMPANY 


WORLD OIL 


P. O. BOX 2119, HOUSTON 1, TEXAS 


LONDON: 59 Wool Exchange, Coleman St., London E.C.2, England 
NEW YORK: 1836 RCA Building, New York 20, New York 
ARGENTINA: Avenida Presidente Roque, Saenz Pena 1124, Buenos Aires, Argentina 
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vow ro—Remove Mud Pump Piston from Rod 





























SAND-BANUM 


On a Better Than 
Money Back Guarantee 
Read This 


UNCONDITIONAL GUARANTEE 


Try it entirely at our risk for 30, 60 or 
90 days. It must perform to your entire 
satisfaction or you owe us nothing. No 
money in advance; not even shipping 
charges. 


Automatically and Safely 


Sand-Banum automatically and safely 
removes and prevents boiler scale and 
corrosion while your equipment operates. 
We invite you to make this test, regard- 
less of water or operating conditions. 


Send For 
Testing Material 
Today. 


“The Entirely Different 
oiler and Engine Treatment” 





AMERICAN 
SAND-BANUM 


COMPANY, ine. 
® ROCKEFELLER PLAZA, 
NEW YORK CITY 20 
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To remove pistons from the tapered 
end of mud pump rods, one contractor 
has made use of a hydraulic jack and a 
piece of pipe. The jack is the type with 
a hollow riser through which the pump 
piston rod can be inserted. The pipe 
nipple is welded to one corner of the 
large steel tool box where it is most 
accessible. 

The jack is set on top of the upper 
end of the pipe nipple and the rod passed 
through until the end of the piston rests 
on the top of the jack riser when fully 
depressed. The piston rod adjusting nut 
is then run on the threaded end until 
sufficient threads are in the nut to take 
the strain. The jack is pumped up until 
the piston is forced from the tapered 
end. 

With this method of removing pistons, 
hammering with a sledge is eliminated 
and the piston follower plates are not 
marred and are in perfect condition for 
use as soon as new piston packing is 
replaced. One man can perform this 
operation in just a few minutes. 












Vherws2 a COFFING 
SAFETY-PULL HOIST 


(RATCHET LEVER TYPE) 
FOR EVERY JOB 


You'll get more work done—faster and 
with greater safety—when you use a 
Coffing Safety-Pull Ratchet Lever Hoist 
for lifting, pulling or load binding. The 
Safety-Pull is simple in design and ex- 
tremely easy to operate—yet durable and 
rugged in construction to’ handle heavy 
duty jobs day after day. Choose the hoist 
to meet your specific needs from the nine 
models available—with capacities from 
¥, to 15 tons! You'll be ahead on time, 
on manpower . . . on safety. 


SEND FOR BULLETIN ORL-5 


OTHER COFFING PRODUCTS — Electric Hoists 
© Differential Hoists © Hoist-Jacks ¢ ‘'Mighty- 
Midget’’ Puller © Spur-Geared Hoists * Load 
Binders ¢ Trolleys. 


Safety-Pull Hoist raises suction 
hose in drilling operation 











Why COFFING Is the 
Better Hoist 


@ Hooks of drop forged, heat 
treated steel. 


@ Dual ratchet and paw! assembly 
for maximum safety. 


@ Replaceable ‘'Safety-load’’ han- 
dle will bend before any other 
port of the hoist gives. 


* Handle is reversible—Hoist oper- 
ates in any position. 


@ Every model factory tested to 
100% over rated capacity. 








y THE COFFING HOIST COMPANY 





OANV ELLE, 


fLLINOTS 
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maintain a vigorous policy of 





progressive service to the Oil 


« 


Industry. 









































THE BUSINESS 
WORLD BLESSES 


COMPLETENESS 


Check These Points 


®@ Domestic Shipping 

® Export Shipping 

© Pick-Up Service 

® Packing Service 

® Forwarding Service 

© Complete 
Documentation 

@ Export Counseling 


PROTECTION 
by 
INSPECTION 


t from Warehouse 
> to DESTINATION 








FOR 
COMPLETE 


OILFIELD COVERAGE 


Specify 


FITLER MANILA 


¢ Drilling Cables 





MARK 





TRAOE 


e Crackers 


¢ Spinning Lines 


Cat Head Lines 


Derrick Lines 


Look for the Registered Blue and Yellow 
Colored Trade Mark on all Fitler Brand 
Manila Oilfield Cordage Products. 


Sold by Dealers Everywhere 
THE EDWIN H. FITLER CO. 


PHILADELPHIA 24, PA. 
Manufacturers of Quality Rope Since 1804 











110 « Drilling Section 











Pe 2b LI GS H IN TS 








vow ro—Prevent Fouling Drill Pipe Threads 


Laying down a string of drill pipe, 


including kelly and drill collars, fre- 





quently results in injury or fouling of 
threads or possibly a slight bending of 
some of the joints. One company, in 
devising a method of eliminating such 
injuries and at the same time speeding 
work, built a special trough equipped 
with a roller at one end which guides 
and protects the pin end of each joint 
as it is lowered from the floor to the 
walk. A length of casing, cut in halt 
lengthwise as shown in the photograph, 
Was equipped with a small base, the 
latter being rested upon the edge of the 
rig floor and spiked or lag-screwed in 
place. The distant end of the trough wagon and running it out on the walk. 
rests upon the walkway. As a joint is Che device is simple to construct and 
lowered into the guide, it passes ove transport from well to well, and will 
the roller and slides down, the man on repay its cost many times over in de- 


the walk picking up his end with the creased injury to drill pipe and threads 


vow ro—tacilitate Repairs to Boiler Hues 


Two helpful and practically indispens- — helper can smoothly roll the Hue as the 
able tools have been made by the head weld is being followed around the joint 
boilermaker of a drilling contracting This tool is made by attaching two 
company for use when tipping flues of | common ball bearings to the web of a 
an oil field boiler. The first is a “V” short ptece of structural steel which is 
block for lining up the tip with the flue laid on the same piece of timber afte: 
for tack welding. This block is made the “V” block has been removed. The 
by using a piece of angle iron, checked _ ball bearings permit easy rotation of the 
for straightness and welded to a two- Hue while the finish weld is made 

inch pipe nipple. The tool is laid on a 
wooden block and retained in the de- | 
sired position with rig builders spikes 
driven into the piece of timber. The pipe 
nipple is held loosely so that it will 
automatically become self-aligning when 
the end of the flue is laid in the “V” 
block for attaching the tip. 

After the tip has been tacked at the 
required number of points to prevent 
distortion or misalignment, the flue is 
laid on the second: tool so the welder’s 
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How To cut RED TAPE * 


FROM YO 





Advanta 


SECOND NATIONAL 


Red tape is poison” to active men. It 
wastes time, reduces opportunity. That's 
why red tape has no place in the Oil De- 
partment of The Second National Bank of 
Houston. We are organized for action — 
fast, cooperative action made possible by 


oil-wise executives quick to understand, 


PROJECTS 






f the SPEED of 
‘vice on Oil Loans 


check and report. Their basic policy in 
handling oil loans is “action in the short- 
est possible time with a minimum of rou- 
tine, technicalities and delay.” Are you 
allergic to red tape? Then make “Financ- 
ing by Second National” part of your next 


specifications. 


CAPITAL AND SURPLUS TEN MILLION DOLLARS 


The 
SECON 


ke 
Member FDIC. 4 







ATIONAL 


BANK OF HOUSTON 


HOUSTON’S PROGRESSIVE BANK LOCATED IN THE CENTER OF TOWN, MAIN AT RUSK 
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FOR TOUGH OIL FIELD JOBS, 


MODEL | 
310-A 


EMERGENCY JACK 


| 
| 
| 
| 
| 
| 
| 


Lifts vertically, lifts 
or pushes at any 
angle! 


Lifts full 15 ton 
capacity on the 
machine serrated 
toe, on the cap, on 
the auxiliary cap 
shoe or on any link 
of 5’ chain! 


Double lever socket! 
14°" bife! 


| 





Meets emergency jacking needs in the oil field... 
with power, safety and easy operation! 


SEND FOR 
BULLETIN: 
OIL 48 


Simplex 
LEVER - SCREW . HYDRAULIC 


Jacks 


TEMPLETON, KENLY & CO. 
1032 S. Central Ave., Chicago 44, Illinois 






FOR THE 
SAFETY OF 
YOUR MEN 






DERRICK ESCAPE MECHANICISM 





NET GLIDE TO 
WEIGHT SAFETY ON | 

GERONIMO 

15 LBS. (Patent Applied For) 


GERONIMO will stand hardest wear and give 
unfailing protection to refinery and derrick men 
whose lives are endangered by fire, escaping 
gases or other hazards. 


EASILY ATTACHED OR REMOVED 
EXTRA STURDY CONSTRUCTION 
QUICKLY STRADDLED 


POSITIVE, INSTANT BRAKE 
BRONZE “‘No-Spark” SURFACES 
RECOMMENDED FOR 2" WIRE LINE | 
SOLD THROUGH YOUR SUPPLY STORE 
— MANUFACTURED BY — 


CHARLIE’S MACHINE WORKS | 
PERRY, OKLAHOMA | 
a 
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| tripod with a dished roller. 


simply a 


| teeth or notches. 


| pair of legs and the movable one, 
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“© SIMPLEX ow 10 


Facilitate Pipe Handling 
Between Truck and Rack 


Handling drill 
tween truck and rack when it is not 
convenient to back the truck alongside 
the rack is assisted by an adjustable 
Two of the 


pipe or casing be- 


legs are welded to the cross member 
which carries the roller, and are fur- 
ther braced with a heavy strap steel 
spacer at a point about three-fifths of 


| the way up. 


The third leg is pivoted between the 
other two, and carries a latch section 
at a point corresponding to the brace 
The latch is 
tank 


between the other two. 


wide piece of steel, in 


| the lower edge of which have been cut 


By selectively engaging 


the notches on the brace, it is possible 


| to adjust the distance between the fixed 


SO aS 
to change the elevation of the roller to 
approximate that of the rack or racked 


pipe to or from which material is to 


be moved 


The pipe legs are left in their orig- 


inal shape when cut, so as to provide a 


sharp edge which will dig into the 


plank runway and thus insure firm foot- 


when handling pipe. 


ing for the device 





f salle va wig all 


eal 





me ee 











20 MODELS 


LINE SCALES 


40,000 to 500,000 Lbs. Capacity! 


Widely used because they are always accurate, 
sensitive, rugged—and economical. With a 
Line Scale you KNOW the pull on the line, 
and the weight on the bit, in pounds! See 
your local supply man for details. 


LINE SCALE CO., Inc. 


907-11 SE 29th, Box 4245, Phone 6-1765 
Oklahoma City, Oklahoma 








Pudhuadlls _— 


HINDERLITER 


MURRAY 
FISHING TOOLS 


Complete stock of Hin- 
derliter Patented Casing 
Head Hookups. 


NICHOLS 


TOOL COMPANY 


(NICK) NICHOLS, MGR. 


Stevenson & Cedar 
Phone 350 Borger, Texas 


PUMPS = HOISTS * LIGHT PLANTS 


DEPENDABLE 
RUGGED 
SIMPLE 


SAVE 
MONEY 
SAVE 
TIME 


For more detailed 
information see 
pages 3984 and 
3985, Composite 
Catalog. 


STERLING 


MACHINERY CORPORATION 


405-13 SOUTHWEST BLVD KANSAS CITY 10, MO 
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FLEETLINE 
Forged Steel Welding 
PIPE SADDLES 


Fleetline saddles fit the contour of the 


BO BP = 


Agent and Distributor for the following 
Nationally known Manufacturers 


W. C. NORRIS MANUFACTURER, INC. 
Tulsa, Oklahoma 
Quality Pu mping E ent. Swage Nip- 
ples, Bull Plugs, ding Fittings, etc 


WHEELING MACHINE PRODUCTS CO. 
Wheeling, West Virginia 
XL Steel Pipe Couplings for OIL COUNTRY 
TUBULAR PRODUCTS. Gas-Water-Steam 


THE OHIO INJECTOR COMPANY 
Wadsworth, Ohio 
OIC VALVES, Bronze, Iron and Steel, for 
all purposes. ‘‘Oh! I See Lower Costs 
with OIC.’ 


HARRISBURG STEEL CORPORATION 
Harrisburg, Pennsylvania 
Forged Steel Flanges and Seamless Casing 
Couplings. 


VOLCANO BURNER COMPANY 
Houston, Texas 





90 Deg. 
DRESSER ELLS 


Made by an exclusive process from 
seamless steel pressure tubing, meet- 
ing ASTM A-234 standards, Dresser Ells 





Volcano Superior and Gulf States All Steel 
Gas Burners for OIL COUNTRY BOILERS 


OIL STATES EQUIPMENT COMPANY 


are cold formed to assure igh tae 
physical properties of the metal. Center- 
to-face dimensions held to one and one- 
half times the nominal size. Minimum 
wall not less than thickness of specified 
pipe. Straight tangent on both ends 
means, 1) Weld removed from plane of 
greatest stress, 2) Straight bead ees “8 
r tt 2) e m 
DRESSER MANUFACTURING DIV. re Ae ee 
Bradford, Pa. 


Seamless Welding Fittings 


Made in Heart of 


pipe ... have correct wall thickness 
They weld neatly into place with 
much less time and welding rod eakion. tam 
Fleetline Saddles are made from OSECO Silvertop Fusible Plugs with renew- 
welding grade, seamless steel of able inserts for all types OIL COUNTRY 
proper chemical and physical an- BOILERS. 

} alyses. They do a better, safer, more 
permanent job at less cost 








The LEADER... for 25 years! 





Natural Gas Area! 











pt Regular Bailers 


© Thousands of MILLERS in use 
Throughout the World! 


© The Standard Clean-out Tool! 





For gas engines and for reduc- 
ing gas pressure to field type 
heaters and treaters. 


O. D. Sizes on MILLER SAND PUMPS are: 2%, 3, 
314, 4%, 5, 5% and 7 inches. Lengths are 20, 25 
and 30 feet. The bail is welded to heavy seamless 
steel tube. Long heavy grooved plunger assures a 
liquid seal. Has three interchangeable bottoms. 
Wire line is direct connected to plunger—gives 
greater suction. DOES THE JOB! FAST! ECO- 
NOMICAL! 


MILLER REGULAR BAILERS are made in 2%, 3, 
3%, 4%, 5, 5% and 7 inch O.D. sizes and in 
20, 25 or 30 foot lengths. Sectional Bailers made 
to your specifications. See Composite Catalog, 
page 2666, for prices, parts and details. 


MILLER SAND PUMP CO. 


1524 SE 29th Street 


BOX 4516, OKLAHOMA CITY, OKLAHOMA ‘ 
Export Ottice Universal Controls Corp. 
30 Rockefeller Plaza, New York 20, N. Y. WEST DAVIS STRE DALLA 


Built to exacting oil field re- 
quirements. Made right! Priced 
right! 


Heavy stamped steel construc- 
tion. Cadmium plated, inside 
and out. Aluminum painted. 


Long life! Trouble-free oper- 
ation! Low upkeep! 





This is a dry regulator. Ver- 
tical diaphragm insures posi- 
tive moisture drainage and no 


freezing. Entire diaphragm protected 


from sun and weather damage. 


Order from your supply com- 
pany. Or write for Catalog 101. 





Union joint permits 4-way 
positioning for any pipe run. 
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HOW TO— 


‘Mount Vise Conveniently 


| Locating a common vise where it jg 






most accessible has been done by q 






| contractor with the aid of a couple of 






pieces of three-inch pipe and a threaded 









KNOCK 
ROPE TROUBLES 
OUT OF YOUR PICTURE 
... WITH THE LAUGHLIN 


“FIST-GRIP” SAFETY CLIP 3 
collar. The collar is welded to one of 2 


° . ° . : the floor ams whi support tl os 
Only The Laughlin ‘‘Fist-Grip’’ Safety Clip Gives You he floor beams which support thea 
Service ond Pustovtion I the This: pumps outside the derrick area. The we 

















| longer piece of pipe, being threaded on 


om 






one end, is connected to the collar i 

















Won't Crimp or Crush... rope “Fist-Grip” Clips develop 95% grag ae 
lasts far longer to 100% of the rope strength. a vertical position. The shorter piece 
° . : pipe is welded as a cross to the topé 
Simple, easy to put on... saves They can make important savings Sea tnt the uaes: oC 
. Pee | the riser so that the base o 2 
time, manpower in time, money and rope... for aged pianis pe 
o7 Distributed th ee | may be bolted down securely. The loe 
' ou. str as : 
— — 7+ cant go si itl : ea nae “9 ¥ | tion is in the area between two batterié 
on backwoar mui and Ol e supply houses. r . : 1 tae —e 
of mud pumps so that adequate spad 
. . ’ 2 ‘ 
Super Grip -.. two clips do the WRITE FOR LAUGHLIN’S CATALOG is provided for men to use the vis 
work of three #140... up-to-the-minute data on wines: saalioe scauden. 






Extra Strength and Safety... industrial ‘Sittings. 


entire clip, including bolts, THE THOMAS LAUGHLIN Co., 
drop-forged DEPT. 23, PORTLAND 6, MAINE. 






/_HOW TO— 


Control Drilling Mud Wit 
Temporary Surface Pipe 


Where long surface strings of pil 
must be set, necessitating several da 
drilling time, the returning drilling fit 









AUGHLIN @ 


THE MOST COMPLETE LINE OF DROP-FORGED WIRE ROPE AND CHAIN FITTINGS 











which in many cases is a light-weig 





| mud, can be controlled. Rather th 






Pea 


muds to flow over thes. 





allow these 
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Here’s wh) 


FABRICATED STEEL POWER END. Fabriform 
construction provides an extremely rigid, 
strong and compact unit. Steel skids, built 
integral with the power frame, considerably 
reduce pumpweight and overall dimensions. 


ECCENTRIC ASSEMBLY. One piece eccentric 
strap equipped with roller bearings at both 
ends assures quiet, efficient and trouble-free 


operation. Entire assembly is flood-lubri- 
cated from main oil bath. 





GEARING, Forged alloy steel herringbone 
gears maintain perfect axial balance and 
provide quiet and efficient speed reduc- 


tion. Two-piece main gear mounted on 
self-aligning roller bearings. 


LUBRICATION. All running parts flood- 


lubricated by a positive-splash sys- 
tem,eliminating troublesome oilpumps 
and grease connections. Large diam- 
eter, high-capacity roller bearings as- 
sure long, trouble-free operation. 





CROSSHEADS AND GUIDES. Hard 
chrome-plated heat-treated steel 
crossheads run on renewable guides. 
Heavy duty needle roller bearings 
used in crosshead pin assembly. 


STUFFING BOX COMPARTMENT. Pis- 


ton rod connects to crosshead exten- 





sion in large, open compartment for 
easy piston rod replacement. Power 


end fully protected against intru 
sion of mud. 


“EXPOSED” LINER. Fluid liners packed 
off at both ends and exposed to view. 
This patented construction permits 
immediate and unfailing detection of 
mud leakage before serious washouts 
can occur. Liners can be easily removed 
as they cannot become locked by sand. 


DIRECT FLOW DESIGN. Full openings 
and large passages permit free, unob- 
structed fluid flow. This direct flow 


design assures low fluid velocities and 
highest volumetric efficiency. 





SCO DERRICK & EQUIPMENT COMPANY 
Texes 


CAST STEEL FLUID END. Electrically 
welded, cast-steel fluid end provides 
maximum strength with minimum 


weight. The all steel construction of 
LOS ANGELES, CALIFORNIA 


the fluid end permits repairs to be 
Dallas, Texes made in the field by the utilization 
of welding. 














DRILLING 
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ground around the rig, a temporary 
surface pipe, approximately 40 feet long, 
can be used to good advantage. 

A shallow hole can first be drilled to 
accommodate the temporary surface 
pipe using nothing but water. The pipe, 
either 20-inch or 16-inch, depending 
upon the contemplated casing program 
and thus the hole size, is set in this 
hole without being cemented. The sur- 
face or top of the pipe is equipped with 
a flange, and the mud return cross 


bolted in place. In this manner, the 
light mud used in drilling the permanent 
surface hole can be salvaged, and the 
mess around the well and rig elimi- 
nated. 

To prevent the fluids from returning 


up the hole behind the temporary surface 


pipe, a packoff element has been added 
to the bottom of the joint of pipe. This 
packing element is in the form of a 
series of rope coils held in place by nails 
that have been tack-welded to the pipe 


xw\t's a Happy Day and many more when 
operators know they can depend upon 
equipment to stand the gaff of constant, 
heavy use. Yes, and that’s why JP 
Rods and Liners are growing in de- 


mand daily! 


MACHINED RIGHT 
and HARDENED HARD 


JP Rods and Liners are made from top-quality 


material . . . they’re machined to exacting 


standards ... and hardened hard. 


From men right on the job we get truly out- 
standing reports and testimonials of the su- 
perior performance and economies of JP Rods 


and Liners. 


You, too, can profit with JP—give us a try, 


won't you? 


Expert oil country machinists, 
using top-quality material, 
grind and finish JP Rods and 
Liners to precision standards. 
In addition—each and every 
JP Rod and Liner is “hard- 
ened” by a patented process 
and individually inspected to 
approximately 600 (or better) 
Brinell test. 


CALL — WRITE — WIRE — CABLE 


Made to A.P.I. Standards, JP Rods and Liners are available 
in all stock sizes (and special sizes) to fit any slush pump. 
For information on sizes and prices—ask for our New Catalog 
or give us your specifications. 


‘"5_——=—_ J P Machine & Tool Company Sifilill 


P. 0. BOX 4698 
TEL. 6-8700 


1534 $. E. 29th 





OKLAHOMA CITY 


—— 


and bent over the manila rope. The 


pipe is wrapped for about six or eight 
feet from bottom, and when placed in 
the hole, acts as a packoff for the tem. 
porary surface pipe. After the permanen } 
surface string is run in the hole and 
cemented, this joint of pipe can be re. 
moved for use on the next well. 





HOW TO— 


Build Sled Runners 
For Rack Skidding 


Instead of dismantling the pipe rack 
each time the rig is skidded to another 
location, one company, operating in a 
shoreline area where surface soil is 
predominently loose sand, fabricated a 
sled type base which allows the unit to 
“float” over the top of the sand. A typi- 
cal skid runner, shown in the accom- 
panying photograph, consists of a pair 
of I-beams set several feet apart and 
bridged over, above and below, with 
steel plate to form a single broad base 
The ends were trimmed to allow instal- 
lation of a rounded front that would 


cause the base to ride up over slight | 


irregularities of the surface. Atop the 
sled unit, and running parallel to it, was 
bolted an H-beam member which in 
turn supports the transverse rack mem- 
bers, the latter being I-beams on top 
of which is the planking. 

The unit is easily dismantled by re- 


moving bolts which tie together, by 


means of steel ears, the transverse 
beams and the longitudinal H-beam in- 
termediate member, allowing the rack 
to be broken down into truck-length 
components when 
greater distances. 


the rig is moved 
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EC MCLONOMETER 














TLIO , 
Your well surveying worries are over when you put a Sperry- 
Sun E-C Inclinometer on the job. Here, in one simple, con- 
venient package is everything necessary to insure quick, 


positive, accurate, easily read and permanent records at any 
depth. For instance: 


E-C provides multiple records in a single round trip... 

E-C double checks each record for positive, depend- 
able information .. . 

E-C requires no complicated developing—records 
are immediately available on the job... 

E-C can be run by crew members on wire line, core 
barrel overshot, go-deviled, or inside bailer. 


Furthermore, you have no bothersome delays waiting for 
instruments to be repaired or serviced. E-C Inclinometers are 
not sold. They are furnished on a low-cost, lease-rental basis, 
which permits immediate replacement and factory mainte- 
nance to assure perfect operating condition ot all times. 


Our nearest service engineer will gladly 
furnish full details how you, too, can profit 
from €£-C ‘Straight Drilling insurance.” 


*SURWEL SERVICE *SYFOCLINOGRAPH *E-C INCLINOMETER *NON-M 


SPERRY-SUN WELL SURVEYING COMPANY 


3118 BLODGETT AVENUE HOUSTON, TEXAS 
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} E importance of clays in sediments major constituent usually predominates ing water loss versus temperature for a 


has been recognized for many years. 
Only recently, however, have techniques 
been developed whereby the fine-grained 
clay minerals can be studied with a cer- 
tainty comparable to that attained with 
coarsely crystalline minerals. The excel- 
lent work done during the past two 
decades on clay research has produced 
much information, but what is probably 
more important, the work has pointed 
the way for future investigations. The 
petroleum industry acknowledged 
the increasing importance of clay studies 
by recommending to the research com- 
mittee of the American Association of 
Petroleum Geologists that a comprehen- 
sive study of clays be made a major re- 


has 


search project. 

The fundamental clay minerals have 
established and much has_ been 
about their 
analyses formerly the 
determining the 


recognized 


been 
learned 
Chemical 
sole method of 
minerals. It has been 
calculating a mineral composition from 
the oxide chemical analysis has many 
shortcomings. The impurities that were 
the clays were not, in 


internal structure. 
were 
clav 
that 


admixed with 
many cases, removed prior to analysis 
and thus the true composition of the 
clay was obscured. 
Present-day techniques 
cialized optical (microscopic) methods, 
X-ray diffraction studies, and dehydra- 
tion studies by means of the differential 
thermal method of analysis. It is de- 
sirable to verify a clay identification by 
several different methods rather than 
base the identification solely upon any 
one of the methods. Petrographic exami- 
nation of clay minerals made up of par- 
ticles as small as several microns is 
usually difficult. With these small par- 
ticles a gross optical effect is noted in 
which the mixture of several constituents 
gives the appearance of a single con- 
stituent with the mean optical character- 
istics of the mixture. X-ray examination 
is often an unsatisfactory means of 
identifying the clay minerals because of 
their occurrence, in many cases, as min- 
eral mixtures. The X-ray pattern of the 


include spe 
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and the clay mineral may not be de- 
tected. A relatively small percentage of 
quartz will yield a pattern so intense that 
it may mask larger amounts of clay. 

It is the purpose of this paper to dis- 
cuss the identification of clay minerals 
by the method of differential thermal 


analysis. 
Essentials of the Method 


The differential thermal method of 
analysis is based upon the suggestions 
of Le Chatelier’ made in 1887 and more 
fully developed by succeeding scientists 
such as Wohlen in 1913,? Orcel in 1927; 
Orcel and Caillere in 1933, Granger in 
1934,° Insley and Ewell in 1935,° Jourdain 
in 1937," Norton in 1939, Hendricks and 
Alexander in 1939, and Grim in 1942.” 
The differential method of 
analysis detects and records any thermal 
effects that occur in a hydrous mineral 
when it is heated. These effects may be 
the loss of water, decomposition, oxida- 
tion, crystallization, and/or change of 
crystal lattice. The the 
thermal effect as well as the temperature 
at which it occurs is recorded. The de- 


thermal 


magnitude of 


termination is carried out by heating a 
sample and a_ thermally inert 
substance (alundum, 
in a suitable holder, and noting any tem- 
perature difference between the two by 
means of a difference thermocouple. 

A thermal curve is a dynamic record 


within 


clay 


calcined alumina) 


reactions occurring 


of thermal 
the samples being studied. In determin- 


hydrous material it is seen that the re 
action is not instantaneous. According 
to Speil”® on the differential 
curve this dehydration and/or recompo- 
sition extends over a longer temperature 
range because the temperature of the 
sample continues to rise during the re- 
action. During the heating two thermal 
effects must be considered, the heat of 
the thermal reaction and the differential 
heat inflow from the nickel block to the 
sample. When the temperature difference 
between the two thermocouples is zero 
the heat input into each cavity must be 
the same. Then when the sample is ab- 
sorbing heat at a rate greater than the 
reference there will be a downward de- 
flection of the thermal curve. The oppo- 
site effect will result in an upward de- 
flection of the curve. In describing differ- 
ential thermal curves any deflection is 
called a peak. If it is a downward deflec- 
tion the peak is known as endothermic, 
and if the deflection is upward the peak 
is called exothermic. 

The intensity of the thermal reactions 
and the temperatures at which they take 
place are different for each clay mineral, 
and therefore provide a means of identi- 
fication. They are different because each 
of the clay minerals contains different 
amounts of water which is driven off at 
different temperatures, and because al! 
of the clay minerals do not undergo the 
same lattice changes on heating. 

Until recently, most investigators have 
used the apparatus designed by Norton’ 


thermal 
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. Which would YOU pick ? 


- There are numerous types of wire rope, and many 
| 


at . . . ° 
combinations of sizes, grades, constructions, lays 
all : 


and cores are possible. Which to pick for the best 
results on your particular job? The right choice 
i means lower rope bills; fewer stops for rerigging. 


Here’s a suggestion: in cases of doubt, call for a 
Bethlehem field engineer. He’s an expert in his line, 
able to help you select the best, most efficient rope 
for a given application. 





Ask him to spend some time with you. 
This service is free, and you'll find 1t pays 
off in lower rope costs. 


Bethlehem Steel Company, Bethlehem, Pa. 





Export Distributor: Bethlehem Steel Export Corporation 





When you think WIRE ROPE... think BETHLEHEM 
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and modified by Hendricks and his col- 
leagues.* The main features are a nickel 
specimen holder; an electric furnace; a 
suitable mechanism for controlling the 
heating rate of the furnace; the neces- 
sary thermocouples and a camera-gal- 
vanometer recording system. 

Specimen holder: The specimen holder 
is usually a nickel block made by milling 
flat the top and bottom of a piece of one- 
inch round stock. The dimensions are 
usually 1x1x5-inch thick. 
positioned holes one quarter-inch in di- 
ameter and three eighths-inch deep are 
provided for the sample and the refer- 
ence material. The block is mounted on 
an alundum cylinder that fits inside the 
furnace tube. Grim” uses a four hole 
block, one for the sample and the other 


Two laterally 
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FIGURE 1 (top left). 
morillonite, and illite. 


| 
| ated with clays. 
| 


FIGURE 4 (lower left). 


three for the reference material. The 
extra holes are used for thermocouples 
to more accurately regulate the tempera- 
ture. Investigators at The Carter Oil 
Company Research Laboratory use a 


block, one for the reference 
12 


four-hole 
and the other three for samples. Kerr 
uses a nine-hole block, six of the holes 
for samples and three for reference 
holes. 

Furnace: The furnace generally used 
is an electrical resistance tube type hav- 
ing the following general dimensions: 
12 to 18 inches long and eight to ten 
inches in diameter. The body is a steel 
shell with transite ends. The middle por- 
tion of a 2%-inch alundum tube is 
wound with either nichrome or kanthal 


wire. Cast, powdered or brick type in- 


FIGURE 3 (center left). 





Differential thermal curves of kaolinite, mont- 


FIGURE 2 (right). Differential thermal curves of minerals usually associ- 


Mixture of kaolinite and montmorillonite. 


Mixture of illite and montmorillonite. 


sulating material can be used. This type 
of furnace is designed to go to 1200° C. 
and will draw about ten amperes. 


Heating Rate Control 


The heating rate (usually 10-12° C. 
per minute) is controlled by two variacs. 
One is preset at approximately 50 per- 
cent transmission and the other motor 
driven from 0-100 percent transmission. 
A Bodine constant speed motor, 1620 
revolutions per minute with 1120-1 re- 
duction coupled with a 150-1 reduction 
gear, is used by Hendricks.’ Different 
combinations of motors and gears can 
be used to obtain the desired rate. Kerr” 
uses a recorder as part of a program 
controller. This type of program con- 
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HOWCO REPORTS TO ITS CUSTOMERS ...NO. 6 OF A SERIES 


The Test of Any Policy 
Lies in the Results 


Let's Take a Look at the Results of 
the Oil Industry's Cementing Policy 


For nearly a quarter-century the oil indus- 
try has followed a policy of looking upon 
Halliburton as its standard source of ce- 
menting service. 


Has it been an advantageous policy? 


To answer that question fairly, we must 


study results. These are a matter of record: 


Equipment and Methods: The evolution 
of cementing equipment, tools and tech- 
nigue is a dramatic story of achievement, 
made possible by consistent, courageous 
and energetic research. Examples may be 
found in the Super Cementer, Bulk Ce- 
menting, admix and materials improve- 
ments, and all of the special-purpose tools 
that contribute so much to cementing 
progress. Only through industry-wide con- 
fidence could so extensive a research pro- 
gram be maintained. 


Service: Uniform cementing service to 
all operators regardless of location is and 
always has been a cardinal Howco policy. 


In its fulfillment we have never hesitated 
to extend operations and expand personnel 
and equipment. Example: In 1927 Halli- 
burton operated 52 outfits out of 24 camps 
in three states. In 1947 it operated 361 
outfits out of 170 camps in 20 states. 
Industry-wide acceptance makes possible 
industry-wide planning, placement and 
routing to take care of emergency as well 
as normal demands. 


Prices: Compare today’s drilling costs 
with those of a quarter-century ago and 
you will note drastic increases in all cost 
factors but one: Despite inflationary trends, 
despite tremendously increased costs, the 
average revenue per well is lower today 
than in 1924. For the explanation of that 
phenomenon look to efficient, large-scale 
operations made possible by industry-wide 
endorsement. 


Yes, the test of any policy lies in results 
and the results of Halliburton’s relations 
to the industry speak for themselves. 
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troller probably will replace the motor- 
driven variac in future developments of 
the apparatus. 

Thermocouples: Platinum-Platinum 10 


percent Rhodium or Chromel-Alumel 
couples can be used. The Platinum- 
Platinum 10 percent Rhodium couple 


produces an electro motive force of ten 
microvolts per degree centigrade and 
the Chromel-Alumel couple produces an 
EMF of 40 microvolts per degree centi- 
grade. The platinum couples have lower 
sensitivity but longer life and 
greater sustained accuracy when used 
repeatedly at temperatures as high as 
1200° C. They also have a lower limit of 
departure over this temperature range. 

The maximum average deviation from 
furnace temperatures due to an endo- 
thermic reaction is 8-10° C. This will 
produce an EMF of 80-100 microvolts 
from the Platinum-Platinum 10 percent 
Rhodium couple. 

Recording System: The 
and furnace temperatures were originally 
(since Norton’s paper*®) recorded photo- 
graphically by means of reflecting gal- 
vanometers and a suitable camera. Hen- 
dricks and his colleagues® fastened bro- 
mide paper on a revolving drum ar- 
ranged in a light-tight housing. A verti- 
cal slit of light from a lamp arranged at 
a distance of one meter is focused upon 
the mirror of a reflecting galvanometer. 
The reflection of this slit of light inter- 
sects a horizontal slit opening on the 
recorder housing and traces a continu- 
ous line on the bromide paper. The 
difference galvanometer traces a con- 
tinuous line representing the differential 
temperature and the furnace temperature 
galvanometer traces a continuous diago- 
nal line across the Norton,*® 
3erkelhamer™ and Speil” use a signal 
light that flashes automatically at 50- 


have 


differential 


record. 


degree intervals instead of the continu- 
ous furnace temperature record. Berkel- 


hamer™ uses a roll of photostat paper 
instead of the bromide paper. 

A camera-galvanometer recording sys- 
tem must either be used in a semi- 
darkened room or placed in a light-tight 
housing. These two undesirable factors 
coupled with the desire to make simul- 
taneous multiple records led to the use 
of a recording potentiometer in place of 
the camera-galvanometer The 
potentiometer system provides greater 
draws negligible 


system. 
accuracy because it 
current during balance, eliminates any 
errors due to ordinary changes in the re- 
sistance of the thermocouples or leads, 
and is not dependent upon magnets or 
springs and affords improved recording. 
Standard potentiometers as offered by 
the manufacturers will probably have to 
be modified to meet the special require- 
ments of this particular type of re- 
cording. 

The apparatus used in this method of 
analysis is not available, as such, from 
any laboratory supply house. Specifica- 
tions of the apparatus, however, appear 
throughout the literature. Norton® fur- 
nishes a complete sketch of the furnace 
designed by him and used, with modifi- 
cations, by most of the other investi- 
gators. Hendricks’ supplies details of the 
sample block, a photograph and the gen- 
eral scheme of the camera arrangement. 
3erkelhamer™ gives the specifications 
for the complete apparatus. Speil” offers 
a wiring diagram. No detailed paper has 
been published to date describing the 
use of the recording potentiometer. 

During the last two decades clay re- 
search has progressed steadily. New and 
important concepts of lattice structure 
and ionic substitution have been clari- 
fied. General advancement in 
chemistry and in problems of base ex- 
change have added to our knowledge of 
the clay minerals. ; 

Clays, according to Grim,” are aggre- 
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gates of extremely minute particles of 
one or more species of a small group of 
minerals, known as the clay minerals, 
Three groups of these clay minerals are 
recognized: kaolin, montmorillonite and 
illite. The clay particles are crystalline, 
have excellent cleavage, and range be- 
tween two and five microns (0.002-0,005 
mm) in size. 

Brief descriptions of these groups fol- 
low: 

Kaolin group: Kaolinite is the most 
common member of this group. Also in- 
cluded are dickite, nacrite, halloysite and 
allophane. They are complex silicates 
with the general formula (OH)sALSiOy. 
The kaolin group is the most stable of 
the clay minerals. There is no tendency 
for aluminum to be replaced by iron or 
magnesium because the valency require- 
ments have been satisfied and the struc- 
ture is balanced. Kaolinite was thought 
at first to be the most important con- 
stituent of all clays. Latest evidence by 
Grim” and others show kaolinite to be 
completely wanting in some clays. Kaoli- 
nite is the main constituent of residual 
and sedimentary kaolins. 

Montmorillonite group: This group of 
clay minerals consists of the most com- 


mon member, montmorillonite, plus 
beidellite, nontronite, and saponite. 
The group has the general formula 


(OH)sALSisOxnH.O. This group is simi- 
lar to the kaolin group in that they are 
alumino-silicates but the AlI:Si ratio is 
lower. Montmorillonite is thought to 
have a three layer lattice structure. It is 
this lattice arrangement that accounts 
for the loosely held water. It is so 
loosely held that the mineral may be 
shown to vary perceptibly in water con- 
tent with change in the humidity of the 
atmosphere. Unlike stable kaolinite there 
is a tendency for ions having low valence 
to replace both the aluminum and silicon 
thus leaving unbalanced charges that are 
neutralized by sodium, calcium or mag- 
nesium. This explains the base exchange 
properties of the group. Montmorillonite 
is the main clay constituent of bentonites 
and it has been demonstrated that ben- 
tonites play an important role in many 
of the more productive oil regions. 

Illite group: Illite or “hydromica” has 
been recognized for some time as a mica- 
like material formed during the altera- 
tion of feldspathic materials to kaolin. It 
differs structurally as well as optically 
and chemically from mica. A more re- 
cent concept is that this group is formed 
as an intermediate alteration product 
produced in clay or shale of sedimentary 
origin. The group has the general 
formula (OH),Ky(ALFeaaMegiMage) (Sis-y 
Aly) Ox. It has a three-layer lattice struc- 
ture and its replacement behavior varies, 
sometimes undergoing base exchange 
like the montmorillonites and then again 
being stable like the kaolin group. Grim” 
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believes that it is the most widely dis- 
tributed clay mineral in present day 
marine argillaceous sediments. 

A better understanding of the clay 
_ minerals is essential before many of the 
problems confronting the petroleum in- 
dustry can be satisfactorily answered. 
Clay is involved in almost every problem 
confronting the petroleum technologist. 
It is the major constituent of shales and 
therefore’ of prime importance in the 
consideration of any of the many prob- 
lems involving shales. Clay in varying 
amounts is usually found in oil sands and 
thus may affect their permeability, po- 
rosity and connate water content. ‘Drill- 
ing mud is another important iterp: that 
involves clay and gives rise to such 
problems as base exchange and the 
effect of additives upon clay. It is also 
thought that clay plays an important 
part in electric logging. It has been 
suggested that the self-potential curve is 
a measure of the electrical charge on the 
clay and is related to the ionization of 
the base-saturated clay mineral.” 

It may be restated at this point that 
the purpose of this paper is to call atten- 
tion to a relatively new analytical tool 
that can and probably will play an im- 
portant part in any of these problems by 
first aiding in the identification of the 
clay mineral involved. 


Differential Thermal Curves 


Most reactions that occur during ther- 
mal analysis determinations are not in- 
Stantaneous and therefore are spread 
over varying temperature ranges. These 
ranges with their peaks are character- 
istic for specific minerals and can be 
reproduced if the conditions remain un- 
changed. 

The preparation of the sample is im- 
portant in order to obtain reproducible 
results. Samples are usually ground to 
pass a 65-mesh screen and then placed 
in a drying oven at 90-100° C. for at 
least an hour. Grim” and others place 
the sample in a constant humidity desic- 
cator after removing from the oven. 
Care must be taken always to pack the 
samples into the cavities in the same 
manner and to be certain the thermo- 
couple is centered in the mass. It is 
usually advisable to weigh the sample 
used. Grain size and rate of heating will 
affect the thermal curve and will be dis- 
cussed later. 

Kaolinite: The differential thermal 
curve for kaolinite has been worked out 
in detail. The thermal effects that take 
place during each of the reactions have 
been identified. 

As we already know from dehydration 
curves of kaolinite the mineral does not 
lose its water instantaneously but rather 
over a specific temperature range. In 
considering the curve there is no thermal 
effect noted from room temperature un- 
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til the beginning of the endothermic re- 
action that has its peak at about 580° C. 
This means that there is no potential 
difference between the thermocouple in 
the kaolinite and the thermocouple in the 
reference material. At approximately 
450° C. the kaolinite starts to lose its 
water and since this is the type of re- 
action that requires heat to drive it to 
completion, the actual temperature of the 


“Sample becomes less than that of the ref- 


erence, and the magnitude of the result- 
ing potential difference is recorded on the 
differential thermal curve. Again from 
the dehydration curve data, it is indi- 
cated that this thermal reaction is com- 
pleted at some temperature on the re- 
turn limb of the curve. For convenience 
it is assumed to be complete at the point 
that the differential thermal curve indi- 
cates no potential difference. 

This endothermic peak of the kaolinite 
curve indicates loss of water and_de- 
struction of the crystal lattice. The re- 
sulting mass, according to Insley,® is a 
mixture of amorphous alumina and 
.amorphous silica. After this endothermic 
reaction there is again no potential dif- 
ference until a sharp exothermic reaction 
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This re- 


with a peak at about 980° C. 
action represents the crystallization of 
the amorphous alumina. Since this type 
of reaction is accompanied by an evolu- 
tion of heat, the temperature of the 
sample becomes higher than that of the 
reference material and the resulting po- 
tential difference is recorded as an exo- 
thermic peak. Insley® believes that the 
silica has a restraining effect upon the 
alumina preventing its crystallization 
until it has absorbed sufficient energy to 
break loose from the bond. X-ray exami- 
nation indicates that this reaction is the 
formation of gamma alumina. 

The endothermic peak at about 580° 
C. and the exothermic peak at about 
980° C. are characteristic for kaolinite 
and will be detectable in mineral mix- 
tures when the kaolinite concentration is 
as low as 10 percent. Other members of 
the kaolin group of clay minerals have 
somewhat similar thermal curves. The 
exothermic peak occurs at the same 
temperature for all of them while the 
temperature of the endothermic peak 
varies enough to permit identification. 
Hydrated halloysite has in addition an 
endothermic peak at about 150° C. due 
to loosely held water. 

Montmorillonite and illite have three 
layer crystal lattices and so we expect 
them to yield differential thermal curves 
different from the two layer lattice 
kaolins. 

Montmorillonite: The initial low tem- 
perature endothermic peak (100-250° C.) 
of montmorillonite is due to the loss of 
the “swelling water” loosely held be- 
tween the basal planes. An endothermic 
peak of greater magnitude (600-700° C.) 
represents the loss of constitutional 
water. The lattice structure is not af- 
fected during either of these two endo- 
thermic reactions. A third endothermic 
peak at about 900° C. (not always well 
developed) represents the destruction of 
the clay lattice.’ Immediately following 
this peak is a small exothermic peak 
thought to be associated with the forma- 
tion of spinel. We will presently see 
that the differential thermal curve for 
illite is somewhat similar. However, the 
initial endothermic peak of montmorillo- 
nite is usually of greater magnitude and 
extends over a wider temperature range. 
The major endothermic peak for mont- 
morillonite occurs approximately 100° 
C. higher than the corresponding illite 
peak. 

Illite: The differential thermal curve 
representative of illite has a low initial 
endothermic peak (100-200° C.), a sec- 
ond endothermic peak between 500-600° 
C. and a third endothermic peak at 900° 
C., followed imemdiately by an _ exo- 
thermic peak of about the same magni- 
tude. The same interpretation is given to 
the final endothermic-exothermic combi- 
nation for illite as for montmorillonite: 
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destruction of the crystal lattice and for- 
mation of a spinel. In cases where 
montmorillonite and illite occur as mix- 
tures, the second endothermic peak 
serves to distinguish them. 

It was previously stated that both rate 
of heating and particle size affected the 
thermal peaks. They will be treated 
briefly at this point. 

Heating rate: Changes in the rate of 
heating will affect the position of the 
peak and to some extent its shape. Ac- 
cording to Speil,” the slower the heating 
rate the lower and broader the peak 
when plotted on the differential thermal 
record because the differential heat in- 
flow into the specimen tends to keep the 
temperature differential low. The apex 
of the peak and the return to zero occur 
at a lower actual temperature with slow 
heating. Since the return to the zero line 
is a time function as well as a tempera- 
ture difference function, the return to 
the zero line will occur at a higher actual 
temperature with more rapid heating. 
For comparison of peak positions with 
those found in the literature, rates of 
10-12° C. per minute are preferred. 

Particle size: A decrease in the par- 
ticle size increases the area of the sur- 
face and therefore there is an increase of 
absorbed water. In the finest fraction 
this absorbed water results in an endo- 
thermic reaction of varying magnitude 
with a peak at about 150° C. In general 
the sharpness of the endothermic peak 
increases with decrease in particle size 
indicating that the smaller grains prob- 
ably dehydrate more uniformly. The 
smaller the particle the lower the tem- 
perature of the resulting peak. Speil” 
offers interesting data on this point. 

The differential thermal curves of min- 
erals usually associated with clays are 
found in Figure 2. 

1. Quartz—yields a small but sharp 
endothermic peak at about 578° C. due 
to the change of the crystal lattice from 
the alpha to beta modification. This peak 
serves as a good reference temperature 
when standardizing the apparatus. 

2. Gibbsite—yields a strong endothe- 
mic peak at about 350° C. and a smaller 
endothermic peak at about 575° C. The 
initial peak represents the loss of 2H:O 
to form boehmite and the second peak is 
the loss of the remaining water and de- 
struction of the boehmite structure. 

3. Diaspore— yields a strong endo- 
thermic peak between 575-600° C. Note: 
Diaspore is distinguished from kaolinite 
by the lack of the exothermic peak at 
980° C. 

4. Pyrite and marcasite—yield an exo- 
thermic peak at 450° C. 

5. Limonite—yields an 
peak at about 350° C. 

6. Organic matter — yields a_ broad 
exothermic peak over the range 200- 


600° C. 


endothermic 
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7. Siderite— yields an endothermic 
peak at about 600° C. and an exothermic 
peak at 700-725° C. The endothermic 
peak is the decomposition of the car- 
bonate and the exothermic peak results 
from the oxidation of the iron from the 
ferrous to ferric state. 

8. Calcite—yields a strong endothermic 
peak at about 850° C. due to decomposi- 
tion of the carbonate. 

9. Dolomite—yields a 
thermic at 750 and 850° C. 

10. Aquagel—this curve represents a 
commercial drilling mud. The magnitude 
and position of the peaks indicate that 
montmorillonite is the main clay con- 


double endo- 


stituent of this material. 


Quantitative Application 

The data yielded by the differential 
thermal method of analysis can be quan- 
titative as well as qualitative. The mag- 
nitude of any particular peak is a meas- 
ure of the amount of the constituent 
involved in the reaction causing the peak. 

The curves representing synthetic mix- 
tures of kaolinite and montmorillonite 
and illite and montmorillonite appear in 
Figures 3 and 4, respectively. Only the 
even weighted mixtures are given but 
they serve to illustrate the point. The 
curves also indicate the relative ease in 
distinguishing and identifying constitu- 
ents of mineral mixtures. 

It has been shown by Norton® and 
Speil” that the area of the peak involved 
affords the best quantitative measure. 
The area of the peak is measured by 
means of a planimeter or other suitable 
device and the values obtained com- 
pared with a table of standard values or 
read directly from a curve. A working 
curve can be constructed by plotting 
area of the peak in square millimeters 
against concentration of a pure clay 
standard. Since the curve is essentially 
a straight line several concentrations will 
afford enough points to adequately de- 
limit it. Figure 5 represents the working 
curves of the constituents used in the 
mixtures illustrated in Figures 3 and 4. 

Norton® suggested the quantitative 
method. Grim” reports data on mixtures 
of kaolinite and illite and montmoril- 
lonite and illite. Berkelhamer™ devotes 
an entire paper to the quantitative de- 
termination of quartz. Speil” offers data 
for mixtures of kaolinite and quartz, 
kaolinite and diaspore, kaolinite and 
montmorillonite, and also for bauxite 
flotation products. 
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Cleanout and Remedi 


THE AUTHOR discusses various meth- 
eds for increasing production from 
wells in the area, evaluating each 
and indicating limitations. The dis- 
cussion stresses the value of com- 
plete well records, the author recom- 
mending thorough study before 
application of any of the methods 
he describes. 


By E. V. GARRETT 
J. M. Huber Corporation 


, E producing life and maximum re- 
covery of oil from a pumping well in the 
Panhandle will be greatly reduced due to 
one or more of the following reasons: 
(1) the accumulation of paraffin; (2) 
caving formation; (3) inorganic precipi- 
tates such as gypsum and calcium salt; 
(4) leaking or collapsed casing; (5) 
water intrusion. Any of these conditions 
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can be remedied by various workover 
methods. 

The well record, samples, and the pro- 
duction history of the well should be 
thoroughly studied before any work is 
attempted. 

From these records the operator deter- 
mines type of producing formation; pres- 
ent and past production; benefits to be 
gained by reconditioning; and present 
and past lifting cost. These and the price 
of oil will influence the operator’s de- 
cision as to whether or not it would be 
economical to recondition the well. 


There are three types of producing 
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E. V. GARRETT started his career in the oil fields as a 
roustabout for Gulf Oil Corporation 12 years ago. He 
says he took to the work “‘like a duck takes to water” and 
everything connected with oil field work not only inter- 
ested him tremendously, but also provided an education 
“which I could not get out of books.” Garrett has worked 
for only two companies, Gulf Oil and J. M. Huber Cor- 
poration, joining the latter in 1939, One other boss he 
has had—Uncle Sam—but that tour of duty was devoted 
mostly to “mopping up” operations. 
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Well being treated with 15 percent acid. The open hole method was used and the acid displaced 
with oil. 


formations in the Panhandle; limestone, 
dolomite, and granite-wash. The granite- 
wash is either cemented with dolomite, 
limestone, or mixed with shales. Each 
type of pay offers a different problem 
for any workover job. 

Paraffin accumulation in perforations 
and on the sand face is probably the 
most field-wide reason for decline in 
productivity. If the oil producing casing 
has been set through the producing for- 
mation, the paraffin accumulation in the 
pipe and to a large extent that which has 
formed within the perforations can be 
removed by swabbing. Reduction of the 
pressure created by the swab within the 
casing will allow an increased flow of the 
oil from the formation, thereby enlarg- 
ing the openings in the perforations. As 
the swab is pulled to the surface it will 
remove any formation of paraffin from 
the wells. Repeated swabbing efforts will 
result in considerable pro- 
duction. This is usually followed by the 
introduction of hydrochloric acid by one 
of several methods and in concentrations 
of 3 to 15 percent. The use of hot dis- 
tillate is the common practice employed 
in granite-wash areas of the Panhandle. 


increase in 


If there is open hole below the casing, 
the paraffin is removed by scraping the 
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formation with any of the patented tools 
designed for this purpose. The swab is 
employed to remove the paraffin from 
the pipe. After the hole has been cleaned, 
acid, explosives, or hot distillate are 
used. The one to be used is determined 
from past experience. 

In Gray County there is a consider- 
able amount of granite-wash production. 
The paraffin problem there is met by 
using hot distillates. This seems to be the 
common practice but some operators 
prefer the use of paraffin solvents. 

If a liner has been installed in a well 
another problem is presented. The swab 
is employed to clean up the casing. If it 
is possible to remove the liner it is pulled 
to the surface and the perforations are 
cleaned. If is is in good repair it is re- 
placed as soon as the hole has been re- 
conditioned. 

At times it is impossible or impractical 
to remove the liner. If such is the case 
one of the following methods of paraffin 
removal is employed: (1) introduction of 
acid; (2) placing hot distillates or paraf- 
fin solvents in the liner; (3) gun-perfo- 
rating. When hot distillates are used 
they should be promptly removed to pre- 
vent the waxy material from again solidi- 
fying in the well as it cools. Steam, 
calcium carbide, and mixtures of caustic 
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soda have been used in the Panhandle 


with limited success. 


Caving Shale Problem 


After the production casing is set, 
beds of caving shales are frequently en- 
countered. A liner is then run in the 
open hole to prevent these cavings from 
filling the bore of the hole; however, as 
the producing life of the well is extended, 
this caving action continues until eventu- 
ally these cavings plug the liner and 
production from the well is seriously im- 
paired if not completely cut off. 

Solving this problem is accomplished 
by removing the liner and cleaning the 
perforations. If it is impossible to re- 
move the liner the use of acid or pres- 
sure-washing with oil has proven suc- 
cessful in most instances. Gun perforat- 
ing or marble shooting often produces 
the desired results. 

If the caving condition becomes trou- 
blesome while cleaning out, the tools are 
churned in the hole to cause further 
caving and then the hole is cleaned out 
in preparation to sealing the cavity 
formed. Plastic is also used. After the 
material used has set for sufficient time 
the hole is redrilled and tested and if the 
procedure is successful, the liner is again 


run. If a liner was not in the well at the 
time of the workover, one is installed. 

Gravel packing has been used to com- 
bat caving conditions. Extreme caution 
is used in the selection of the gravel. The 
gravel is washed-pea gravel of the size 
that will pass one-quarter inch opening 
but not one-eighth inch. It is placed in 
the well by bailer. 

In certain areas of the Panhandle in- 
organic precipitates are formed by the 
chemical action of underground waters 
Encountered most frequently are insolu- 
ble calcium sulfates. The chemical action 
is aggravated by the chilling effects pro- 
duced by the expansion of gas and pres- 
sure reduction within the pump and 
tubing. One particular well in the Bryan 
pool requires pulling the tubing and 
cleaning its perforations as well as the 
gas anchor once every three or four 
months. 

The best method for reconditioning 
wells where this condition exists is in 
preventive methods, as calcium sulfate 
(gypsum) is not readily soluble in either 
water or acid. The introduction of fresh 
water into the well has been used with 
limited success but is not practical. Re 
ducing to a minimum the agitation in th« 
bottom of the hole has prolonged pro- 
duction before the perforations become 
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plugged. If these methods fail, the equip- 
ment must be pulled and cleaned. 

The action of electrolysis and corrosion 
causes many leaks in the Panhandle area 
This allows water behind the pipe to 
enter the well and unless imediate reme- 
dial measures are taken, serious conse- 
quences will occur. If a casing leak in a 
gas well occurs, large volumes are lost 
to the atmosphere. Surface waters are 
also contaminated in this manner. 

The first concern is to determine the 
depth at which the pipe is leaking. Sev- 
eral methods are used to determine the 
depth. Bridges are set at various depths 
and the hole tested until it is certain the 
bridge is below the leak and then cement 
is squeezed under high pressure through 
the hole in the pipe and around the pipe. 
This method is very successful in the 
Panhandle. Another method that is very 
successful after the leak is found is to 
run a smaller string of pipe in the pro- 
ducing casing and cement. This is ex- 
pensive, however, and the recent war 
and the present scarcity of pipe have 
produced another method. This is to run 
a smaller string of pipe sufficiently long 
to extend below the leak. A packer is 
placed in the pipe and set at a point just 
below the leak. 

Another method of locating leaks in 
casing has been invented by Charles | 
Galloup, superintendent of drilling opera 
Gas 
pany. It is simple in operation as well as 
construction, but highly useful. It con- 
sists of a metal cylinder about 16 inches 
long with a wire-mesh cylinder attached 
to the lower end of the metal tube. A 
skirt of fabric is placed over the tube 
and held in place by a rubber band. A 
bail is placed in the upper end of this 
tube to afford an attachment for a meas- 
uring line. It is lowered into the well by 
a measuring line and when the detector 
passes the leak the escaping gas or water 
pulls the skirt into the leak and stops 
the descent of the detector. The depth is 


tions for Texhoma Natural Com 


read on the measuring line and the de- 
tector is pulled. The leak is located and 
stopped temporarily in one operation. 
In wells where water is causing diffi- 
several remedies are used, de- 
pending on whether the water is bottom- 


culties 


hole or top water. Intermediate water 
is rarely encountered in this area 

In cases of bottom-hole water, lead 
wool is lowered in wire baskets on the 


of the The 


wool is driven in a tight wedge against 


tools to the bottom hole. 


the formation. After sufficient wool has 
been driven to stop the incoming water, 
cement is placed on top of the wool to 
aid in holding back the water. Unde 
reaming and other methods of enlarging 
the hole are used to effect a shoulder 
to prevent the upward motion of the 
water from displacing the plug 
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Panhandle well being worked over to overcome caving condition. Operator cleaned out hole to 
bottom and filled with heat-treated marbles, thus eliminating need for running a liner. 


Equalizing cement into the water- 
bearing formation is favored by many 
operators. The squeeze cement method 
also is employed, as well as the use of 
plastic 

Top-Hole Water 


Top-hole water enters the well by one 
of two sources. If the casing is leaking 
or if the cement used around the casing 
shoe has failed, water will find entrance 
into the well. If water is coming from a 
leak in the casing it may be shut off by 
the methods above. If the 
water is coming from around the casing 
seat, cement is forced around the shoe by 
setting a bridge and squeezing the ce- 
ment around the pipe. Liners are some- 
times run and then perforated. 


mentioned 


Since acidization has been successfully 
employed in the Panhandle area on 
limestone and dolomite formations, the 
methods employed will be discussed indi- 
vidually. Limestone is highly soluble in 
acid, and since the dolomite in this field 
contains large amounts of calcium car- 
bonate, acid is also used effectively in 
dolomitic formations 

It has been found that by the intro- 
duction of acid into such formation the 
interlocking channels can be extended 
and the permeability of the reservoir can 
be increased by forcing acid by one 
means or another into the pores of the 
formation 

The 


stone produces large increases of oil and 


acid being very active in lime- 
vas. The practice here is to use strong 
concentrations of acid and displace it 
comparatively fast, removing it from the 
formation as quickly as possible. 

In dolomitic formations where the 
action of the acid is considerably slower, 
it is thought wiser to slow down the dis- 
placement to let the acid remain in the 


] 


formation longer. The time for removal 


varies from two to 24 hours at the dis- 
cretion of the person in charge of the 
operation. 

The granite wash in this area is loosely 
cemented by limestone. The reason for 
using acid in this type formation is to re- 
move the limestone, thus enlarging the 
granite-wash _ par- 


spaces between the 


ticles. 
Acidizing Methods 


Operators favor different methods of 
acidizing. Acidizing through the open 
casing is the most common. This is ac- 
complished by using a compressor or oil 
or water to force the acid into the forma- 
tion. In either case the acid is put into 
the well and then by compressor or fluid 
weight the acid is forced out into the 
formations. 

The use of the compressor will vary 
with the operator. Some operators favor 
breaking down the formation with the 
compressor before the acid is dumped 
while others dump the acid and then dis- 
place it with the compressor. Good re- 
sults are obtained by both methods. 

The electric pilot and the packer are 
the two methods of selective acidizing 
employed in this area. 

The packer method is accomplished 
by using any of the type of packers 
offered the industry by several of the 
service companies. The depth at which 
the packer is to be placed is first deter- 
mined and then the packer is set at this 
point by running into the well on tubing. 
The hole outside of the tubing is loaded 
with oil for added security. The acid is 
then pumped into the tubing and the 
tubing is flushed with oil or water. The 
this type 
broken 


compressor is also used in 
of acidizing. The 
down first and then the acid pumped, or 


the acid is pumped and displaced by the 


formation is 


compressor. The compressor method is 
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Panhandle well being deepened after a recheck of old log revealed that additional pay could be 
expected at a lower level. 


favored because the operator can be 
more positive that the packer held and 
that the acid went where it was intended. 

The other method of selective acidiz- 
ing employed in the Panhandle si by the 
use of the electric pilot. In acidizing, the 
pilot has a two-fold purpose; by its use 
a permeability survey is taken to assist 
the operator in determining which zone 
to treat and the acid can be confined en- 
tirely to this section. 


Electric Pilot 


The component parts of the electric 
pilot are a single conductor cable, a spe- 
cially designed electrode arrangement, 
and a meter for determining at what 
position the acid is in relation to the 
zone to be treated. 

A seating nipple is run on the bottom 
of the tubing and set at a predetermined 
depth. Oil is put in the well between the 
tubing and casing to hold the acid on 
bottom. The pilot, suspended on the con- 
ductor cable, is then run into the well 
and is seated in the seating nipple. The 
cable is attached to a drum housed within 
the mobile unit. By means of a split ring 
a current is passed to a meter on the 
surface. The acid is then introduced into 
the well through the tubing and passed 
into the hole through the pilot. Acid 
being a conductor completes a circuit 
and a deflection is noted on the meter at 
the surface. The degree of submergence 
of the pilot determines the acid level. 

Since oil is non-conductive the inter- 
face of the oil and acid can be deter- 
mined and held at any desired level by 
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alternately pumping oil and acid. Two 
pumps are necessary for this operation, 
one to pump the acid and one to pump 
the oil. 

If an upper zone is to be treated, the 
reverse of this procedure is applied. The 
acid is pumped into the casing and the 
oil is pumped into the tubing. The pilot 
is sometimes used in an open hole, but 
the use of tubing is the more general 
practice in the Panhandle. 

To minimize corrosion of well casing, 
tubing, and pump equipment, the opera- 
tors find it desirable to have an inhibitor 
mixed with the acid. Hot acid is a debat- 
able issue in this area. 

The use of explosives for increasing 
the flow of oil in a well has long been 
common practice in this area. In the 
past this was considered the most effi- 
cient means of increasing production, 
and many operators still prefer it. For 
certain workover jobs it has proven the 
only method of obtaining the desired re- 
sults. This is especially true in dolomitic 
zones and where insoluble materials 
have closed the pores of the formation. 


Solidified Nitroglycerin 


Operators favor the use of solidified 
nitroglycerin since it offers a certain 
safety factor and also produces the same 
shattering effects. It is the opinion of 
some operators, but by no means is it 
unanimous, that the explosive forces of 
the nitroglycerin glazes the face of the 
formation. Recently a new explosive has 
been perfected and it is believed that 
these effects are reduced to a minimum. 


The safety factor of this new explosive 
is greater than that of the solodified 
nitroglycerin. 

The explosives are put in the well by 
loading shells and placing them at pre- 
determined depths. A time clock is set 
to detonate the explosives, allowing for 
the time consumed in packing or tamp- 
ing the hole. The packing and tamping 
are done to direct most of the force of 
the explosion out into the formation. 

Nitroglycerin is also used in conjunc- 
tion with marble shooting and recover- 
ing pipe from wells to be abandoned. 
Marble shooting as an aid in recondi- 
tioning oil and gas wells is gaining more 
and more success. The marble shot 
utilizes the velocity of the explosive and 
directs its power through the projectiles. 

The tool consists of two concentric 
fragile tubes. Heat-treated glass marbles, 
five-eighths inch in diameter, fill the 
annular space between the three-inch 
outer tube and the 15-inch tube in the 
center which contains the explosive. The 
torpedo weighs 16 pounds per five-foot 
section. It holds two-fifths of a quart of 
glycerin per foot, making the total 
weight 22%4 pounds when completely as- 
sembled. The torpedo fires 242 marbles 
per linear foot. 


The tool is constructed to give a uni- 
form pattern of hits. The design of six 
marbles surrounding each marble allows 
each of the seven marbles to have one 
point of contact with the explosive con- 
tainer and with each marble next to it. 
Upon detonation the marbles are pro- 
pelled outward into the formation. As 
the resistance of the formation over- 
comes the outward thrust, the marble 
disintegrates with a blasting force to- 
ward the center of the well bore and re- 
moves the encrustation on the sand face. 


Lowering the Torpedo Into the Well 


The torpedo is lowered into the well 
by wire. A container long enough to 
cover the entire pay section can be run 
at one time. 

Marble shooting has been successfully 
used to shred liners, to restore to a con- 
centric condition damaged pipe, to re- 
open section of squeeze jobs, to side- 
track junk, and to remove deposits of 
salt and gypsum from the face of the 
pay section. 

In the early history of the Panhandle 
area it was common belief that salt 
water would be encountered as soon as 
the bit reached sea-level, and most of 
the wells were completed above sea- 
level. Many of these early wells are now 
being deepened and large increases are 
obtained in many instances. After the 
well is deepened acid or explosives are 
employed by one of the methods men- 
tioned above. 
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ELECTRO EYr 


By Dr. CARL A. MOORE 


University of Oklahoma, Norman 


*s optical or light microscope is 
now about as efficient as it is possible 
to construct it. The limits of the microé 
scope are not the lack of skill on the 
part of the designer but rather are due 
to the means used for the observation, 
that is, to light itself. 

The resolving power of a microscope 
is defined as its ability to discriminate 
between minute objects which lie very 
close together. In spite of various meth- 
ods that may be used to increase the 
resolving power of a light microscope, 
objects separated by less than 0.1 mi- 
cron (0.0001 cannot be re- 
solved. This limitation is an important 


millimeter) 


factor in microscope research; for ex- 
ample, the study of viruses must be con- 
ducted particles and separations 
much smaller than this, and the study 
of colloids necessitates greater resolv- 


with 


ing power than that possible with the 
light microscope. 

The functioning of the electron micro- 
scope is based on the fact that it is pos- 
sible to secure highly magnified images 
by combining two or more electronic 
“lenses” into an “electron optical” sys- 
tem. The great advantage of this micro- 
scope is the fact that the magnification 
is no longer limited by the wave length 
of visible light. Theoretically, the elec- 
tron microscope should be capable of 
resolving powers as small as atomic di- 
mensions. In actual practice, however, 
the microscope has not as yet been per- 
fected to that extent. Nevertheless, by 
taking the useful limit of a light micro- 
scope as a magnification of 2000 diam- 
eters, a magnification value of over 
100,000 diameters is practical with the 
present electron microscope, 

Figure 1 is a comparison of the opti- 
cal microscope with the electron micro- 
scope showing equivalent parts; mag- 
netic fields 
both have specimen levels; both have 
pictures. For 
comparison purposes, the electron mi- 


are equivalent to lenses; 


photographic plates for 


croscope is diagrammed upside down. 
the RCA 
compound magnetic electron microscope, 


A simplified drawing of 
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scope to off problems, reservoir 
field which now extends to 20,000 





type EMB, is shown jn Figure 2. 
cusing is accomplished by varying the 
lens power. The specimen mount is the 
movable stage. Being inside the vacuum 
portion of the microscope, motion is 
achieved by means of fine screws and a 
metal flexible bellows. 

The electron beam is concentrated on 
the specimen by the magnetic field pro- 
duced in the condenser-lens coil. After 
passing through the specimen, the elec- 
trons aré focused by the objective-lens 
coil into an intermediate image, and the 
projection-lens coil produces a further 
magnified image on the fluorescent 
screen in the final viewing chamber. 

To facilitate the initial adjustment of 
the specimen, a port is provided for 
image on a 
fluorescent screen close to the plane of 


viewing the intermediate 


the projection-lens coil. The relatively 





~ 


limited by the length oNight waves, and magnifi- 
unsatisfactory. By SO 

gineers, geologists and research scientists have a 
iameters or more. 


the electronic micro- 
~~ 


. 


it easy to select the most interesting 
part of the specimen and to move it into 
position to be magnified further by the 
projection-lens coil. 

Six observation 
number of spectators to view the image 
simultaneously. The field of 


view is chosen, magnification adjusted 


windows enable a 


selected 


to the desired value, and a photographic 
record may be 
fluorescent screen and allowing the elec- 
trons to strike a photographic plate 
below the screen, which plate is carried 
in a holder in the vacuum system of the 
microscope. 

Magnifications of 1000 to 20,000 diam 
eters are thus obtainable, and the defi- 
nition in the photographs is sufficiently 
clear to allow further optical enlarge 
ment to obtain full useful magnification. 

In the 


made by raising the 


electron microscope an area 





low magnification of this image makes approximately 0.01 millimeter square is 
OPTICAL ELECTRON 
MICROSCOPE MICROSCOPE 
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enlarged to the desired magnification. 
Thus, to photograph an area 1 mm. 
square would require 10,000 exposures. 
To scan this area, however, takes only 
a few moments because of the maneu- 
verability of the instrument. 

For working with such small areas 
a special specimen-mounting technique 
had to be devised. The RCA people in 
Camden, N. J., mount specimens on a 
400-mesh screen. This screen is dipped 
into a solution of collodion which dries 
quickly, leaving a strong film, approxi- 
mately one micron (0.001 mm.) thick, 
between the individual wires. 

The material for study may be placed 
on the collodion film in one of several 
ways: (1) manually, under high-power 
binoculars; (2) precipitated from solu- 
tion onto the screen; (3) by passing the 
screen coated with collodion through a 
culture of the material; (4) by placing 
a drop of material suspended in a liquid 
onto the screen. 

No wet or living tissue can withstand 
the high vacuum of 10° to 10° mm. of 
mercury in the electron microscope. 
However, this microscope is being used 
extensively in biological studies on ma- 
terials ranging in size from organs of 
animals and insects downward through 
the bacteria and to the viruses, and even 
to large molecules. The material in 
turn must be thin enough to allow the 
passage of electrons through it. Some 
materials deteriorate when subjected to 





Electron Source 


the intense electron bombardment, and 
some materials may heat up during this 
bombardment. Owing to the high vac- 
uum this heat can not be transmitted or 
conducted away from the subject. 


Possible Geological Uses of Electron 
Microscope 


A. Identification and correlation of clays 

Quoting Hillier (1946), “... particles 
of various types of clay have probably 
been subjected to more examination by 
means of the electron microscope than 
any other type of material.”” Some clays 
are composed of grains of the order of 
some 50 angstroms thick, and a few 
angstroms wide. Studies in the nature 
and correlation of such minute particles 
in the electron microscope is dependent 
upon characteristic shapes and not on 
chemical combinations. 

In Decatur County, Georgia, there is 
a clay that is used extensively in lab- 
oratories and refineries for filtering pur- 
poses. This is called Attapulgus Clay, 
so named for a nearby town. Chemical 
analyses of this clay show it to be 
chiefly montmorillonite, a hydrous alum- 
inum silicate, but the individual micro- 
crystalline masses can not be identified 
or resolved under the best light micro- 
scope. Figure 3 is an electron microscope 
picture of this clay, showing an abun- 
dance of bundles and masses of minute 
fibers. These fibers are the so-called 
microcrystalline masses that can not be 
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identified or resolved under the polariz- 
ing microscope. 

Infusorial earth is described as a “sili- 
ceous earth made up largely of siliceous 
fragments of Infusoria, used as fulling 
material and as a filtering and absorbing 
agent.” Figure 4 is an electron micro- 
scope picture of this material, showing 
fibers very similar to the Attapulgus 
Clay. The similar shapes of constituent 
parts of these two materials attest to 
their similar physical properties. 

Clays might lend thémselves to study 
and identification in the electron micro- 
scope along the following lines: 

(1) Minute crystals of rutile have been 
identified in titanium-rich clays. These 
crystals are too small to be identified 
under a light microscope. This would 
lead to a study of the sub-microscopic 
mineralogy and crystallography of clays. 

(2) The nature and occurrence of the 
clay material in oil-producing sand- 
stones is a study in itself. Recently, a 
micaceous flake about one-micron in 
length, was obtained from an oil sand 
and photographed in the electron micro- 
scope (Bates, Gruver, and Yuster, 1946). 
The nature and abundance of such clay 
materials might be a valuable aid in the 
detailed correlation of oil sands, in the 
study of reservoir behavior, and in set- 
ting up water-flooding projects in essen- 
tially depleted oil fields. 

(3) Structural details of clays, per- 
taining to possible physical and physio- 
chemical properties of the clays, should 
lend themselves to study in the electron 
microscope. 

(4) Presence of 
ganic forms too small to be identified, 


submicroscopic  or- 


or even noted, under a light microscope 

(5) Studies of the response of clays 
to the high vacuum in the electron mi- 
croscope, and changes due to the elec- 
tron bombardment, and subsequent heat- 
ing of the samples. 

B. Studies of Crude Oil 

It will be necessary to develop a tech- 
nique for studying crude oils in the elec- 
tron microscope. A specimen of crude 
oil was mounted in the usual manner 
on collodion film, and a monotonous 
gray field was seen, except for one ob- 
ject or group of objects (Figure 5). This 
was composed of a number of oval 
bodies; some of these are seen to be 
solid, while others appear to be break- 
ing up. It is possible that this object 
was not able to withstand the high vac- 
uum and the electron bombardment in 
the electron microscope, and the photo- 
graph caught the material in the pro- 
cess of disintegration. 

A possible approach to the study of 
crude oils in the electron microscope 
may be outlined as follows: 

(1) Study all 
the oil and in the extracts that it is pos- 


foreign substances in 
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FIGURE 5 


sible to prepare for study in the micro- 
scope. 

(2) Note and identify bacteria in the 
oils and in the extracts. 

(3) Study the nature of coloring ma- 
terial in asphalts. Is this color due 
chiefly to molecular combinations, or to 
the presence of foreign materials? 

(4) Study the behavior of the oil and 
extracts during preparation, and note 
the reactions to the high vacuum and 
to the electron bombardment. 

(5) The RCA engineers and research 
physicists have photographed what they 
believe to be giant molecules in the 
electron microscope. Perhaps actual mo- 
lecular differences may be found in 
crude oils, in the extracts, and in the 
various fractions, that may be used for 
correlation. 

C. Paleontological Studies 

Generally speaking, paleontological 
specimens are too large for study in the 
electron microscope. However, it should 
be valuable in studying details of fossils 
too small for study under a light micro- 
scope. Examples are diatoms, spores, 
algae, and some protozoans, A compari- 
son of diatom shells photographed with 
a light microscope and the electron mi- 
croscope would show that under the 
light microscope the number and_ar- 
rangement of the perforations can 
hardly be determined, while the electron 
microscope indicates clearly the detail, 
arrangement, and number of perfora- 
tions in each case. 

Conclusion 

The electron microscope has opened 
up a new realm of research and endea- 
vor, It is being adapted to a great num- 
ber of scientific fields both for research 
and for industrial purposes. Future de- 
velopments should increase the resolv- 
ing power far beyond the best that is 
available today, but, conversely, this in- 
crease in resolving power will be one 
of the limiting factors of the microscope 
because by working with very minute 
objects it is not possible to mount par- 
ticular specimens for study. However, 
most geological techniques do not re- 
quire these extremely high magnifica- 
tions. Further researches in strictly geo- 
logical fields will have to be limited to 
particular problems where usefulness of 
the microscope can be fully utilized. 
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in Condensate Well Waters 


ce done by the Natural Gasoline 
Association of America’s Corrosion Re- 
search Project Committee has proven 
that the major cause of corrosion in 
high pressure condensate wells is acid 
attack.2;7 The acids responsible for the 
attack were found to be carbonic acid 
and the lower molecular weight fatty 
acids in the water phase. Both field and 
laboratory observations have given con- 
flicting evidence as to the importance of 
each and both of these corrodents act- 
ing at wellhead conditions. It was evi- 
dent that a means of determining acid- 
ity in the well at well conditions would 
give valuable data. 

Carlson’s work on determining pH of 
well waters under pressures of COs, 
which were similar to the partial pres- 
sures of CO; in the well, by use of color 
indicators in pressure bottles, marked 
the first step in estimating the pH 
under wellhead conditions.*? This work 
showed that pH values low enough 
to attack iron could be obtained from 
CO; under partial pressures existing in 
the wells in samples of produced well 
water. A high pressure gauge glass was 
also designed to carry the applicator into 
the field. Taking Carlson’s experience 
into the field, a different apparatus was 
used with good results. 

The possibility of using a dew point 
apparatus was_ investigated 
and, with a few simple altera- 
tions, the apparatus was con- 
verted to this application. The 
dew point apparatus consists 
of a stainless steel pressure 
block with approximately ¥%- 


pee 


By D. A. SHOCK 


Corrosion Research Chemist, University of Texas 


BY MODIFYING a standard dew point apparatus, a pressure chamber has been 
constructed so that the pH of wellhead water can be estimated at wellhead pressures 
ranging up to 4000 pounds per square inch. The apparatus has been successfully 
operated in four fields, making several dozen determinations without failure on 
pressures up to 2500 psi and temperatures to 170° F. 


at an angle enabled the operator to look 
through the two windows with little dan- 
ger if the window should give way. A 
diagrammatic sketch is shown in Figure 
1. Several determinations have 
thus far been made with no failures in 


dozen 


this apparatus. 


Method of Determination of pH 


The technique worked out for deter- 
mining pH is as follows: 

(1) Connect the modified dew point 
apparatus into the well, well lines, or 
across a high pressure separator similar 
to the arrangement shown in Figure 1. 
A tee connection with three valves is 
connected on the water trap and a short 
length of copper tube connected to the 
bottom inlet of the stainless steel block. 
The top of the stainless steel block is 
connected with copper tubing to the line 


pressure, preferably at a pressure at, or 
slightly below, that on the water trap, 
i.e., slightly downstream. 

(2) Tighten connections and pressure 
test the apparatus. This is done by 
closing needle valves B, C, and Hoke 
needle valve E and testing the pressure 
valve with gas pressure; then opening 
14-inch HP valve F, and needle valve 
A, and testing the tee with water pres- 
sure. 

(3) Flush out apparatus with water 
under near well pressure. It had been 
noted by Carlson that the iron could 
take up enough acidic constituents to 
alter the pH value considerably. This 
was found to be a definite factor in the 
wells of 1 percent CO; content. The ef- 
fect was decreased by exposing the iron 
surface from the trap to the copper inlet 
tube with as much water as possible so 

that the take up reached a 








Copper Tube 


HP. Valve 





inch hole drilled and tapped in 


Flowing Line } s 





two opposite sides. One side 
is fitted with a lucite window 
which is held in place by a 
lug, the lucite acting as its 
own sealing gasket when it is 
tightened against a shoulder 
in the block. The other side 
has a mirror backed with a 
propane chilling arrangement. 
This was taken out and re- 
placed by a 
identical to that on the other 

side. It was thus possible to 

see through any clear liquid | 
which was run into the vessel. | 
An outside mirror hinged on 

the side of the block and set 
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; | 
lucite window | we 
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Figure 1. Wellhead pH apparatus. 
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minimum. To accomplish this, 
valve C was cracked with A 
and F open and water allowed 
| to drip out. Valve C was 
| closed, B and D opened, and 
water allowed to run into the 
| pressure vessel until full. The 
| water ran in by gravity when 
| the gas was below water pres- 
| 
| 


Jen 


sure; when it was not, valve E 
was cracked very slightly to 
allow liquid flow into the pres- 
sure chamber. When the ves- 
sel was full, A was closed and, 
by regulating the gas pres- 
sure, the liquid was forced out 
| valve C into the air. This was 
repeated several times. 

(4) Add indicator. In the 
final purging step, the water is 
blown out of vessel so that 
line from valve D to B to C 
is filled with gas. These valves 
are closed under gas pressure. 
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Figure 2, Apparatus in a high pressure separator. 


The %-inch HP valve on the gas inlet 
line is closed and pressure released from 
the vessel from valve E. The gas inlet 
copper tube connection is then broken 
and 1 cc of indicator solution injected 
into the vessel with an eye dropper. The 
vessel is connected, valve E closed, and 
put on line pressure by opening %-inch 
HP gas valve. Water is run into line 
in tee by opening A and bleeding out 
a small amount at C filling the line. 
Valve B and then valve D is opened 
slowly letting the water run into the 
chamber slowly mixing with the indi- 
cator. 

(5) Determine pH by color compari- 
son. The of the vessel ap- 
proximately ten cc. A series of stand- 
ard buffer solutions steps of 0.5 
pH from 3.0 to 6.5 pH were made up 


previously. Ten cc of these buffer solu- 


volume is 


in 


tions were placed in a test tube, adding 
one cc of The of 
the test tube was approximately equal 
to the distance through the pressure 
chamber. The color is compared with 
that seen in the mirror through the 
lucite windows. If the pH is outside the 
determination is 


indicator. diameter 


indicator range, the 


repeated in the next range until a color 


Figure 3. Apparatus in use on christmas tree. 


match is obtained. The ranges and in- 
dicators were as follows: 


Indicators pH Range 
Bromphenol Blue 3.00—4.6 
Bromcresol Green 3.8—5.4 
Methyl Red 4.4—6.0 
Chlorphenol Red 5.2—6.8 


Four fields were selected on the basis 
character as deter- 
test and observed 
operation. Table 1 shows the 
from various wells in the four 
comparing the partial pressure of CO, 
and the total organic 
tion to the pH values determined. Fig- 
ure 4 shows a graphic interpretation of 
these results along with representation 
of the corrosive character of the fou 
fields. It evident that a pH 
taken at atmospheric conditions does not 
reflect the pH in the well. In the four 
fields studied, there is a clear trend for 
the pH values to decrease with increase 
in partial pressure of CO:. 

These fields also show progressively 
increasing corrosion rates and pit at- 
tack as the partial pressure of CO; in- 
creases. The values found for the total 
organic acid content not seem to 
show a definite trend relating either to 
rate of attack or wellhead pH. 

The modified dew point apparatus 
used in these series of tests gave satis- 


their corrosive 
coupon 


of 
mined by 
results 
fields, 


acid concentra- 


value 


1S 


do 


























TABLE | 
| 
| | | Total 
| ppm Org. 
Percent | Atms CO2 Acid as Color pH Color pH 
Field Wet | CO: | P | T | pp. | Propionic | @ Well P | @ Atms P 
I A 03 | 41110 | 99 | 0.23 | 123 6.0 6.2 
I B 0.5 1300 | 135 0.44 | 25 6.0 6.2 
II A 0.7 | 2235 151 1.07 104 4.5-5.0 5.5 
II B 0.7 | 2385 156 1.14 135 5.0-5.5 5.6 
II C | 07 | 2495 172 116 | 90 5.0-(4.8 5.6 
II A | 1.2 2150 160 175 | 85 | 4.5 6.0 
lV | A 2.6 2000 174 3.50 22 4.0-4.5 6.1 
—— B 2.5 | 2600 145 440 | 225 «| =3.6-4.0 5.6 
wf C 25 | 2850 160 4.90 | 7 | 40-45 5.4 
f D 2.5 2300 165 | 3.45 45 4.0-4.5 5.6 
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Figure 4. Well corrosion—pH correlation curve 


factory results within the limits of ex- 
pected error. Field operation showed the 
apparatus to be easily adaptable to most 
standard equipment and readings could 
be made with a minimum of interfer- 
ence with well operation. There were 
no failures in the apparatus due to ex- 
cessive pressure. 

The well pressure pH values demon- 
strate that carbonic acid concentrations 
are largely responsible for the severely 
corrosive conditions found in the fields 
studied. The corrosive conditions found 
in Field I would be expected to result 
from the organic acid concentration 
alone. The organic acids seem to have 
reacted with the tubing by the time they 
reach the wellhead so that little effect is 
noted from them when a pH determina- 
tion is made of the fresh water sample 
at atmospheric pressure. The water sam- 
ples show a definite tendency to decreas 
in pH value on standing since the iron 
hydrolyzes and organic acid is freed 
The results show why much of the pH 
data taken on well waters reflect no cor- 
relation with the corrosion taking place 
in the well. It is believed that the tech- 
used demonstrates a relatively 
simple method of pH determination 
which would more closely reflect the 
potential corrosiveness of a well. 


nique 
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We are proud to make this announce- 
ment! 

Almon A. Johnson, Inc., one of the pio- 
neers in marine deck machinery and con- 
stant tension automatic electric towing 
and mooring machinery, builds special 
machinery designed to handle efficiently 
and safely the mooring of oil well drilling 
tenders. 

Johnson-Type Windlasses and Winches 
have successfully solved the mooring 
problems for many of the most active off- 
shore operators. The 3-Wildcat Johnson- 








NOW OIL FIELD 
REPRESENTATIVES 
FOR JOHNSON-TYPE 
DECK MACHINERY 


Type Anchor Windlasses shown above, for 
example, are installed on an LST being 
used by a major offshore operating com- 
pany. 

Rey, the first and only oilfield supply 
company offering complete lines of ma- 
rine and oilfield equipment, is prepared 
now to handle your offshore equipment 
problems efficiently and with great sav- 
ings to you. So whatever your needs for 
offshore operations, let Rey simplify your 
purchasing problems. We will appreciate 
your inquiries. 
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TABLE 3 By C.K. EILERTS, 


Properties of Mixture Containing 7.907 Mole Percent (11.350 Mass Percent) 
Added Nitrogen 
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Specific Volumes (v, cu. ft. per Ib.) Compressibility Factors (Z) and N B MULLENS 
Additive Volume Correction Factors (W) at Indicated Temperature oie a 
32° F. 70° F. 100° F. 
Pressure, Lb. per |-———__, —_____.—_____|—__ - I 
Sq. In. Abs v ae v Z 1 Z Ww 
5000 0.05114 | 0.9443 | 0.9911 | 0.05605 | 0.9607} 1.0010 | 0.06011 | 0.9750 | 1.0046 t 2 
4750 05217 9152 9919 | 05741 9347 | 1.0011 |  .06178 9519 | 1.0047 ar 
4500 05331 8858 9926 05894 9091 1,0010 06368 9296 1.0055 
4250 05460 8568 9931 | 06070 8842 | 1.0014) 06579 | —.9071 1,0053 ) 
4000 05610 8287 9943 | 06271 8599 | 1.0016 |  .06831 |  .8864| 1.0063 
8759 05784 8010 9947 |  .06510 8368 | 1.0032 | .07127 8670 | 1.0073 
as) 05887 7730 9962 06799 $157 1.0056 07482 495 1.0083 , 
? 06240 : 99 07149 7964 0073 | 07910 8340 0101 na cus 
3000 = j,-«00881| + 7258| toot | corses| 770s | 10003} osa3s| ‘szt0| i009  Compressibility of Nitrogen 
| emt] Be) ue] eae) | ats) oat) Be] iit nd Natural-Gas Mixt 
m0) ; . 007: 08539 7610 0124 | 09577 80 - 
2400 07732 6853 | 1.0115 | .09195 7565 | 1.0148} —.10841 8052 | 1.0124 an atura as ixrures 
£200 08368 6799 | 1.0172}  .10026 7561 1.0165 | 11204 8060 | 1.0131 
2000 09204 6797 | 1.0218 | 11080 .7596 | 1.0162}  .12488 8102 | 1.0128 
1800 10337 6871 1.0244 |  .12458 .7687 | 1.0168 |  .14022 8188 | 1.0135 
1600 11889 .7024 | 1.0253 | 14274 .7829 | 1.0150}  .15989 8299 | 1.0108 
1400 14062 7270 | 1.0238 | __.16691 8010 | 1.0116 | —.18589 8443 | 1.0096 
14.4 18.75 9972} 1.0000} 20.22 | 9979] 1.0000 | 21.37 9982) 1.000 T a | 
: HE compressibility characteristics of 
| 170° F. 160° F. 190° F. a nitrogen and natural-gas mixture con- 
et —<_. -_ y | zw lilwt st 2 | ow. taining 7.907 mole percent added nitro- g 
5000 | 0.06430 | 0.9800 | 1.0040 | 0.00ne1 | 1.0051| 1.0038 | 0.07207|  1.0100| 1.0034 en as determined in the equilibrium cell | 
4750 | 06629 | .9695 | 1.0054 07093 9872 | 1.0048]  .07561 1.0037} 1.0048 are illustrated in Figure 9. In carrying 
4500 | 06854} 9496 | 1.0059 | —.07350 9890 | 1.0050}  .07852 9874 1.0053 , 
4250 .07108 | 9301 1.0061 07646 9521 1.0056 08184 9721 1.0059 out the tests the separator gas was intro- | 
4000 | 07404 9119 | 1.0068 |  .07985 9358 | 1.0060]  .08567| 9577] 10062 . . 
3750 78 | 8952 | 1.0076 | .08385 ‘9213 | 1.0086 | ‘09015 | 9448 | 1.0065 | duced into the cell first, and phe 
3500 | 08171} .8805/ 1.0083 |  .08863 .9089 1.0078 | 09544 9335 | 1.0070 ; were made to determine the num- 
3250 os672 | ‘8678 | 1.0004 | 00428 | ‘8078 | 1.0083} 1.0171| 9238 | 1.0070 49 ents were made ¢ 
3000 09283 | 8575 1.0101 10116 8891 1.0085 10931 9164 1.0074 ber of moles of hydrocarbons in the 
2800 | 09880 8518} 1.0110} .10776| R41 1.0086 | .11655 9120 | 1.0073 os spe 
2600 | 10591 | 8479 | 1.0108 | 111580 | ‘8806 | 1.0086 | 112511 | 9090 1.0076 sample. The compressibility data pre- ‘ 
2400 | 11450 8461 1.0103 | .12504 8793 | 1.0086 | .13535 9078 | 1.0080 . y : separator gas 
2000 || 12503 8450} 1.0087 | ‘13852 | ‘8800 | 1.0086 | 114770} 9081} 1.0081 | Viously obtained on the separator g n 
2000 .13818 | 8509 | 1.0101 | —_.1566 | 8829 1.0085 |  .16276 9097 | 1.0081 and a measurement of the volume of the 
1800 15469 | 8573 | 1.0093 | .16897}  .8975| 1.0079! .18140/ 9125] 1.0073 s 1 
1600 | 17575 8658 | 1.0079 19066 | 8938 | 1.0089 | 2051 9171 | 1.0062 sample at the pressure and temperature é 
1400 | 2034 8766 1.0084 |  .2200 £9024 1.0056 | 2360 9234 | 1.0047 . 
144 | 2252 | [9986] 1.0000 | 23:68 ‘9980 | 1.0000 | 24:83 | 9001 1.0000 -Of:'the cell were all that was needed to , 
| is is compute the volume of the gas at 14.4 V 
220° F. 250° F 280° F. psia and 75° F. The volume of the nitro- d 
- er Ge eo — w <i 7 om gen added to the gas in the cell was n 
L | 
| | measured under pressure in a separate Si 
5000 | 0.07735 | 1.0331 1.0037 | 0.08168 | 1.0448 | 1.0044 | 0.08594 1.0547 1.0034 ; ae Fane: 
4750 | 08025 | 1.0182 | 1.0046 | .o84st | 1.0308 | 10044 | .08033 | 1.0415 | 1.0035 «calibrated vessel and then was displaced te 
4500 | 108349 | 1.0036} 1.0053 | .08833 1.0169 | 1.0049 | .09314 1.0988 | 1.0038 : ; suring ¥ 1 
4250 08715 | 9894} 1.0053 | 09235 | 1.0041 | 1.0082 | 09748 | 1.0169 | 1.0040 by mercury from the measuring vesse V 
4000 09139 | 9785 | 1.0053 | .09897 9923 | 1.0054 | 10244. | 1.0058, | 1.0043 ~—s into the equilibrium cell. The mass and f 
3750 09632 9648 | 1.0057 | 10236 9820 | 1.0058 | 10820 9959 | 1.0047 ; ‘ a 
3500 | 10211 | 9546 1.0059 | .108A2 9726 1.0055 | .11490 9871 1.0049 the molal concentration of the nitrogen i 
3250 | 10892 | 9456 | 1.0057/ .11601; 9648 | 1.0054] .12279| 9796] 1.0048 oil lee : , ae" 
3000 | i715] ‘gas | 1.0061 | “12479 | 9577 | 1.0051 | 113218 | ‘9733 | 1.0050 that was added to the natural gas in m4 - 
2800 | .12495 .9346 1.0064 .13313 | 9537 | 1.0054 .14104 | 9694 1.0050 + vere reac il com uted from the vol- 
2600 =| 113415 | 9317 | 1.0085 | 14203} [9507 | ‘1.0085 | 15140 | (9662 | 1.0054 cell we aly comp su 
2400 14512 9304 | — 1.0066 15452 | 9487 1.0055 | .16358 9636 | 1.0056 umes (at atmospheric pressure) of the 
2200 | 15825 9300 | 1.0066! 16836 | .9476 1.0055 17813 9619 | 1.0055 . ‘ae . on, 
2000 | 17422 a 1.00€8 | “18519 | 9475 1.0052 “19581 | pots | 1.0055 constituent gases. As indicated in Table su 
1800 | 19394 9325 | 1.0004 2060 | 9485 1.0049 | 2176 9615 1.0050 ~cont % ‘trogen re: 
1600 «= | “2tg9 | ~=— 9357 | 1.0083 | ‘2329 ‘9508 | 1000! 2451 | [9625 | 1.0038 «|» the 7.907 mole percent added nitroge 
1400 .2514 9402} 1.0038 |  .2663 9537 1.0027 | 2805 | 9640 | 1.0019 does not include the nitrogen naturally an 
14.4 25.98 9993 1.0000 | 27.13 9995 | 1.0000} 2828 | .9996| 1.0000 ; : : 
| | present in the gas in a concentration of pc 
— — — —$ — — = — — _ = ( . aes | 
Note: Value of gas constant for 1.0 pound of gas is 0 69 mole percent. ’ : 13 
Py lb. per sq. in. abs. x cu. ft. per Ib The measurements of the volumes of | of 
sao tT ees °7 abs the nitrogen and natural-gas mixture as | ce 
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a function of pressure and temperature 
were made by means of the equilibrium 
cell in the same way that the volumes of 
the separator gas were measured. At the 
conclusion of the work at high pressures, 
the nitrogen and natural-gas mixture 
was transferred from the cell to the 12- 
liter glass flask and its volume deter- 
mined at approximately atmospheric 
pressure, and from the datum obtained 
the gas constant b was found to equal 
0.55085. The relation between volumes 
of the gas mixture under high pressures 
and under atmospheric pressure was cor- 
roborated by test results obtained on gas 
mixtures of other added-nitrogen con- 
centrations as will be shown later in this 


report. 
The values of the function Pv/T rep- 


resented by the curves of Figure 9 and 
used to compute the values of v and Z 
shown in Table 3 are estimated to be 
subject to a precision uncertainty of less 
than + 0.03 percent. 

The values of the compressibility fac- 
tor Z shown in Table 3 are experimental 
values determined for the mixture of 
natural gas and added nitrogen. The re- 
lation W = Z/Z, (equation 11) was used 
in computing the additive volume cor- 
rection factors W compiled in Table 3. 
The additive compressibility factor Z, 
required for the computation was evalu- 
ated by means of equation 7. The re- 
quired compressibilities of nitrogen at 
the given pressures and temperatures 
were taken from Table 5 and from Fig- 
ure 14, the origin of which will be dis- 


cussed later in this report. 


Actual Values 


The experimentally determined values 
of compressibility factor Z and factors 
Z, computed on an additive basis for the 
mixture containing 7.907 mole percent 
nitrogen are shown graphically in Figure 
10. Equation 7 and data taken from 
Tables 3 and 5 were used in computing 
values of factors Z. for drawing the 
dashed curves. In general, the experi- 
mentally determined or actual compres- 
sibility factors are greater than the fac- 
computed an additive basis. 
Values of additive volume correction 


factor W are greater than unity, which 


tors on 


means that the volume of the mixture of 
natural gas and nitrogen at a given pres- 
sure and temperature is greater than the 
sum of the separate volumes of natural 
gas and nitrogen at the same pressure 
and temperature. For example, at 3000 
pounds inch absolute and 
130° F 
of a mixture containing 7.907 mole per- 
1.01 


per square 


the actual volume of one mole 


cent nitrogen is percent greater 
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FIGURE 9. Specific volume data for mixture containing 7.907 mole percent added nitrogen. 
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(W 1.0101, Table 3) than the sum oi} 
the volumes of 0.07907 mole of nitrogen 


able 4 
cision uncertainty of less than 0.03 pe 


shown tn are subject to a pre 





pressibility characteristics of nit 


and natural-gas mixtures containing 


more than 18 mole percent nitrogen wer; 


and 0.92093 mole of the separator gas at cent 

the same pressure and temperature. The experimentally determined and not determined at pressures up to 500) 
The compressibility characteristics of the computed additive values of the _ psi in the temperature range 32° to 280° 

a mixture containing 18.280 mole percent compressibility factors for the mixture F. However, values of additive volume 

added nitrogen as determined in the containing 18.280 mole percent added correction factor W were determined for 


equilibrium cell are indicated in Figure 
11. The procedures followed in determin 
ing the compressibility characteristics of 
this mixture were the those 
carried out with the mixture containing 
7.907 mole percent added nitrogen. The 
gas constant b of the mixture was found 
to have the value 0.52498. It is estimated 
that the values of the function Pyv/T rep- 
resented by the curves of Figure 11 and 
used to compute the values of v and Z 


Same as 


nitrogen are illustrated in Figure 12 and 
compiled in Table 4, 
apparent that the volumes of the mixture 


where it is again 


of nitrogen and natural gas are greater 
than the sum of volumes of the constitu 
ent gases at the same pressure and tem 
perature. For example, at 3000 psia and 
130" &. 


percent greater than the sum of the vol 


the volume of the mixture is 1.90 


umes of the separate constituent gases at 
that pressure and temperature. The com- 


mixtures containing nitrogen in concen 
trations up to 56.23 mole percent at 1400 
psia and 130° F. The resultant data are 
illustrated in Figure 13. 


Confirmation of Measurements 


The steel pycnometer assembly was 
used for measuring the compressibility 
of most of the nitrogen and natural-gas 
mixtures, but points on the curve in Fig. 


ure 13 also are shown for the data ob- 


tained when the two nitrogen and natu- 


















































TABLE 4 
Properties of Mixture Containing 18.280 Mole Percent (25.013 Mass Percent) ral-gas mixtures were transferred from 
Added Nitrogen the equilibrium cell to the 12-liter flask 
i sieeatiatnieiimennieiactiietbainal cinta peiatmaaiiitiics seein iitaiataeriinmanineainiaaeniireiamiaaie caituteaeaaieeil ee ; 5 
a oe ey omakionate aetna eat oe lies tied Thus, the data obtained and used to lo. 
| Specific Volumes (v, cu. ft. per lb.) Compressibility Factors (Z) and = : oo £ Fi ; 
| Additive Volume Correction Factors (W) at Indicated Temperature cate the smooth curve o igure 13 con- 
32°F.” | — or | . 100° F. firmed the measurements made by means 
a 6 Min a Ee | 3 - 5 | F : 
Sel Aber | v | 2 . | 4% 2 2 | aes aaa [a oe of the cell to determine the values of gas 
5000 | 0.05025 | 0.9736 | 0.9951 | 0.05498 | 0.9887 | 1.0035 | 0.05804 | 1.0031 1.0079 Constants b for the mixtures containing | 
4750 05144 .9467 9973 05646 .9647 1.0048 | 06065 | 9806 | 1.0079 7 QO()7 : 2 22 2 arce H 
4500 05276 | .9199 "9995 |} .05812 | "9406 | 1.0055 | — .06262 | 9591 | 1.0090 7.907 and 18.280 mole percent nitrogen 
4250 05422 8928 1.0011 | 05999 | .9170 1.0065 | 06491 .9390 | 1.0106 The “ ’ f ixino —— es 
4000 (05587 8660 1.0027 | .06216| — .8942 | 1.0076 | 06752 | 9193 | 1/0120 rhe manner of mixing the samples of 
3750 05782 | —-.8401 1.0040 | 06473 8730 1.0103 |  .07058 | —-.9009 1.0137 nitrogen and natural gas in the pycnom. 
3500 | 06014 | 8156 1.0073 | 06780 18535 1.0136 | 07427} 8848 | ‘1.0158 . eet . 
3250 | 06299 | .7932 1.0116 07156 8364 1.0173 07865 | 8701 | = 1.0182 eter was, in principle, the same as that 
3000 | 06642 7721 1.0156 .07608 8210 1.0201 | 08406 | 8584 | 1.0204 ade i 
2800 | .06983 | — .7576 1.0202 08058 8115 1.0236 | — .08930 8511 | _ 1.0222 used in mixing the samples for the meas- | 
2600 | 07406 | 7461 | ~—-:1.0258 08605 8047 1.0264 | 09557 8458 | * 1.0233 
2400 | 07933 | .7377 039 | 09271 8003 1.0288 | —.10319 | 8430 | 1.0246 urements made by menas of the equi-| | 
2200 [08603 | 7333 | 1.0387 10104 7995 1.0314 (11255 | = 8429 | 1.0248 bri ; a a me mpee| P- 
2000 | ‘00475 | 7343 | 1.0453 | 11155 3024 | 1.0319 | 12429  ‘s461| 1.0250 librium cell. The separator gas was | 
1800 | 10624 7410 1.0485 |  .12507 8097 1.0322 | .13902 ‘8518 | 1,023! err ex 
1600 | ‘12190 | 7557 | 1.0511 | “14252 's202 | 1.0284 | 115784 9596 | 10199  imtroduced into the pycnometer assembly } 
1400 14280 | 7747 1.0456 16570 8344 1.0235 | 18268 | 8706 | _—-1.0172 ee as aaa a ' rere 
44 | 17.88 | 9975 | 1.0000 | 19.27 ‘9981 | 1.0000] 2037 | 9934] 1.0000 under a pressure such that the quantity , 
ee ae ee - es | oh Jae cases aa @f{ gas contained in the pycnometer | 
130° F. | 160° F. | 190° F. (Figure 4) was the amount required for 
|— ~~ — — noe |i—— | . ° , 
i. | f | wiley | 7 Ww | i ae |__w the desired mixture. Valve 2 then was 
5000 0.06299 | 1.0174 | 1.0088 0.06714 | 1.0321 1.0086 | 0.07133 | 1.0459 | 1.0089 closed and a vacuum pump connected at 
4750 .06505 | .9982 1.0101 |  .06946 1.0143 1.0095 07391 | 1.0295 | —-1.0096 ae ee suai ; as = 
4590 06733 | 9789 | 1.0107 | 07208 | 9971 | 1.0104] 07681 | 1.0136 | 1.0104 alve 4 was used to remove the gas from 
4250 06995 | —.9604 1.0116 | .07507 | —.9808 1.0115 | .08013 | —.9985 1.0111 ' ~~ ain Sali 
4000 07302 | 9436} 1.0134 | 07851 | 9655 | 1.0127} 08397 | 9849] ‘1.0122 the other parts of the assembly including 
750 | 07658 | —-.9278 1.0149 | .08251|  .9513 1.0135 | 08845 9726 1.0132 ixed elec —— - nn 
3500 | osos0 | 9136} 1.0161 | 108724 | 9388] 1.0146 |  .09367 | ‘9614 | 1.0139 fixed electrode cell 5 and gas compressor 
3250 08584 | —-.9013 1.0176 | 09289 | 9281 1.0159 | .09985 9515 | 1.0142 10. After valve 4 was closed, valve 2 was 
3000 .09197 | 8914 1.0190 | 09968 | 9194 1.0163 | .10727 | 9437 1.0146 ‘ : : n 
2800 09789 | — .8855 10201 | 110617 9139 1.0166 | 11434 | — 9388 1.0147 opened, and the measured quantity of 
2600 | 10487 | .8809 1.0199 11391 | 9105 | 1.0173 | —.12269 | 9354 | 1.0152 ae P’ 
2400 | .11333 | 8787 1.0199 | 12313 | 9085 | 1.0175 .13257 | 9330 | 1.0153 separator gas was allowed to distribute . 
2200 | 112367 | — .8790 1.0202 | .13420| 9077] 1.0170]  .14442 9317 | 1.0147 : 
2000 | 13635 8810 | 1.0195 || .14777 | 9086. | 1.0160 | .15887 9317| 1.0140 itself throughout the pycnometer as} 
1800 15220 | 8851 1.0177 | 16468 9113 | 1.0147 17682 9333 1.0132 ea 
1600 17242 8913 1.0157 | .18616 | 9157 1.0134 19954 | 9362 1.0117 sembly. fe 
1400 | “19885 | 8994 1.0134 | 21411 9215 1.0109 2200 | 9401 1.0094 | 
14.4 2147 | 9988 1.0000 | 22.57 | 9990 | 1.0000 | 23.67 | —.9993 | 1.0000 st 
| Pee See me ; Measuring Quantity of Nitrogen pt 
220° F 250° F 280° F. a pt 
paasinnnmreni Ihe quantity of nitrogen required for pi 
; ze Ww Zt ZY f : : ; 
=. ee iesall = j_* mixture with the gas in the pycnometer] Ff; 
5000 | 0.07550 1.0581 | 1.0093 | 0.07956 | 1.0679 1.0092 | 0.08351 | 1.0754 1.0071 aaa - ; ~~ 
4750 | .07834 | 1.0430 | 1.0098 | .08266 | 1.0540 | 1.0095 | .08682 | 1.0621 1oo71 assembly was measured under pressure} pe 
4500 08155 1.0285 | 1.0106 08614 1.0406 1.0103 90055 1.0494 | 1.0075 EE eee ere ns Meee eer 
4250 | ‘asia | 10147 | Lo111| ‘09009 | 1.0278 | 10107 | ‘00479| 1.0375 | 1.0079 + —«'” @ Separate calibrated vessel and then ? 
4000 08938 | 1.0021 1.0116 |  .09464 1.0162 1.0112 | .09968 | 1.0269 1.0088 a an , — —_ ) 
3750 fore | 9905 | Loizt | ‘09089 | 1.0085 | 1.0115 | “tos28 | Loies | too92 —-“#SPlaced by mercury from the vesse 
3500 .09990 9800 | 1.0123 10598 | 9957 1.0113 11180 1.0078 | 1.0096 into the pycnometer assembly. The in-| PF 
3250 10659 9710 1.0125 11317 9873 1.0113 | .11942 9996 | 1.0094 = - ad 
3000 11459 | 9636 | ‘1.0129 12172 | 9802 1.0113 12849 .9928 | 1.0096 troduced nitrogen probably diffused uni y 
2800 12218 9589 | 1.0134 12977 | 9754 1.0114 13699 | 9879 | 1.0092 x / for 
2600 13107 | —.9552 1.0131 13919 9714 1.0111 14691 | —.9837 1.0092 formly throughout the gas in the pyc 
2400 14156 9522 | 1.0125 15029 | 9683 1.0107 | .15861 | 9804. | ‘1.0093 wt 
2200 15412 9504 | 1.0117 16356 | 9659 1.0102 | .17257 9778 | 1.0090 nometer assembly; but, to make sure 
2000 16942 9497 | 1.0115 | —.17969 | 9647 1.0098 | .18949 9761 | 1.0087 hat tl eats" nana <n 
1800 18834 9502 | 1.0108 19958 9644} 1.0091 :2103 9749 1.0079 that the mixing of the two gases was | 
2122 9516 | 1.00 22462 | 9647 | 1.0076 . . 
we 2122 9516 1.0092 . 647 | en oo complete, the volume of the mixture was 
14.4 24.76 9994 | 1.0000 | 25.86 9996 1.0000 | 26.96 .9997 | 1.0000 changed several times by means of mer: pu: 
Note: Value of gas constant for 1.0 pound of gas is cury pumped into and withdrawn from a 
Py lb. per sq. in. abs. x cu. ft. per Ib. vas compressor 10. The next step, before t 
b = 0.52498 : : 4 , 
2T ‘ =e expanding the mixture into the 12-lite! ran 
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glass flask, was to adjust the pressure on 
the mixture in the pycnometer to 1400 
psia, with the temperature maintained 
constant at 130° F., following the pro 
cedure already described. 


Results 


The data illustrated in Figure 13 ind: 
cate that, under the pressure and tem 
perature conditions of the test, the com- 
pressibility of nitrogen and natural-gas 
mixtures departs from additive behavior 
by the maximum amount at a molal con- 
centration of 45 percent nitrogen, where 
the value of the additive volume correc- 
tion factor is 1.0205. If the data had been 
obtained at the same temperature (130° 
F.) and at approximately 2400 psia, the 
maximum value of the factor W, for a 
variable nitrogen concentration prob- 
ably would have been greater than 1.0205. 
Also, the maximum value of the factor 
would have been greater if the pressure 
had been held at 1400 psia and the tem- 
perature of the tests had been 32° F. At 
32° F. and 1600 psia, the maximum value 
of the additive volume correction factor 
W probably would exceed 1.07, repre- 
senting a deviation of 7 volume percent 
from the volume that would be expected 
by additive mixing. This value for the 
factor is, of course, based on nitrogen 
concentrations much higher than those 
usually found in natural gas and is about 
the greatest deviation that would be 
found in gas transmission practice. For 
1600 psia and 32° F., an additive volume 
correction factor of 1.0164 would be used 
far a gas containing 5 mole percent 
nitrogen. 


Compressibility of Pure Nitrogen 


The compressibility of pure nitrogen 
must be known, to estimate the com- 
pressibility of a natural gas containing 
nitrogen. The P-V-T characteristics of 
pure nitrogen have been determined by 
a number of investigators using different 
methods for preparing the gas and dif- 
ferent equipment for measuring pres- 
sures, volumes, and temperatures. The 
published data on the compressibility of 
pure nitrogen have been averaged to com- 
pile the compressibility factors shown in 
Figure 14 and Table 5. Although the ex- 
perimental temperatures commonly used 
by the investigators included 32°, 68°, 
122°, 212°, 302°, and 572° F., the data 
presented in this report were computed 
by a process of graphical interpolation 
for temperatures in 30° F. intervals 
which do not include the experimental 
temperatures 

Many data on the compressibility of 
pure nitrogen were available in the low- 
pressure range. The data of Holborn and 
Otto were obtained in the temperature 
range 32° to 572° F. and at pressures up 
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FIGURE 10. Compressibility factors for mixture containing 7.907 mole percent added nitrogen. 


to 1200 psi; the data of Onnes and Van 
Urk® were for 32° and 68° F. at pres- 
sures in the range of 500 to 1000 psi; and 
the data of Michels, Wouters, and De 
Boer’ were in the temperature range 32° 
to 302° F. at 300 to 1200 psi. The data 
of Verschoyle® covered the pressure 
range up to 3000 psi at 32° and 68° F. 
At pressures up to 5000 psi, in the 
temperature range 32° to 572° F., the 
data of Bartlett® and Bartlett, Cupples 
and Tremearne” were used. Also avail- 
able were the data of Otto, Michels and 
Wouters” for temperatures in the range 
32° to 302° F. at pressures up to 6000 
psi. The data of Deming and Schupe” 
for temperatures in the range 32° to 
572° F. and pressures in the range of 300 
to 18,000 psi were particularly useful for 





SORRY! 


Through an engraver’s error both 
charts which appeared on pages 206 and 
207 of the May issue with the article | 
“Estimating Gathering System Meter Run 
Sizes” by J. B. Arant were published 
without the title of the abscissae appear- | 
ing on the plate. In both curves, the 
abscissae should be titled “Quantity— 
MSCFD.” 





evaluating compressibility factors in the 
5000 to 7000 psi pressure range. 

The average of the data used for 
evaluating compressibility factors at 
pressures below 1000 psi indicate an 
accuracy uncertainty of 0.03 percent. In 
the 1000 to 5000 psi pressure range the 
accuracy uncertainty of the averages is 
approximately 0.16 percent. Data com- 
puted for pressures above 5000 psi have 
high accuracy, but information was not 
available from enough sources to permit 
an estimate of the accuracy uncertainty 
of the values of reported compressibility 
factors at pressures greater than 5000 psi. 


Computing the Compressibility of a 
Natural Gas Containing Nitrogen 


Three methods are in common use for 
determining the compressibility of a 
natural gas. The direct and most reliable 
method is to measure the compressibility 
using a device like the pycnometer as- 
sembly described in this report or some 
type of equilibrium cell.**.*” Knowledge 
of the composition of the gas is not re- 
quired, and the accuracy of the result is 
not affected by the nitrogen, carbon di- 
oxide, or other nonhydrocarbon compo- 
nents of the natural gas in abnormal con- 
centrations. The determination can be 
made in a few hours by means of simple 
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FIGURE 11. Specific volume data for mixture containing 18.280 mole percent added nitrogen. 
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apparatus if the sample remains in a gas 
phase during the entire test. Apparatus 
which provides for stirring of the gas 
and liquid phases will be required if a 
condensate forms in any stage of the de- 
termination. 

The method involving the least ex- 
penditure of time is the one requiring q 9% 
knowledge of only some simple property ) 
of the gas, such as its specific gravity 
referred to dry air. This method can be 
used when the gas is of average compo- 
sition and high accuracy is not required 
For example, Standing and Katz”™ (Fig- 
ures 3, 4and 5) have published charts ir 
which the density and the pseudocritical 
properties of natural gases are related t 
gas gravity. Using these charts, the 
compressibility of a gas for a given tem- 
perature and pressure can be estimated 
if the gravity is known. Unpublished 
charts in the files of the Bureau of Mines 
at Bartlesville, Okla., have been used it 
field work for computing orifice coeffi- 
cients required in measuring the flow of 
gas under pressure. The charts show the 
compressibility of the gas as a function 
of the gas gravity which is measured by 


means of a gas gravity balance. For the 
method to provide satisfactory solutions, 
it must be applied only to gases that do 
not contain abnormally high concentra- 
tions of carbon dioxide, nitrogen, o1 
heavy hydrocarbon components. Errors 
exceeding 3 percent may result if the 
method is applied to gases under pres- 
sures greater than 3000 psi or to fluids 
containing a condensate at the tempera 
tures and pressures of interest. 


Computation Method 


Ihe most widely used method for de- 
termining the compressibility of a natu- 
ral gas is one of computation and re- 
quires knowledge of the composition of 
the gas, as usually is obtained by low- 
temperature distillation. The 
volume or the compressibility of the gas 
is calculated by means of some concept 
of the volume or compressibility of the 
components in the gas. Frequently, the 
composition of the gas has been deter- 
mined for other purposes, and the effort 
involved in determining the compressi- 
bility is only the effort of the computa- 
tions. The difference in the values of the 
compressibility of a gas determined ex- 
perimentally and by this method usually 
is less than 1 percent, but differences as 
great as 2 or 3 percent are possible at 
high pressures or low temperatures. The 


fractional 








investigations, described in this report, 
of the effect of added nitrogen on the 
compressibility of a natural gas, were 
made to supplement this commonly used 
method. 











Sage and Lacey” have demonstrated 4 
means of computing the volume of gas 
mixtures from the partial volumes of the 
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components in the mixture. The volume 
of a component of the mixture at a given 
pressure and temperature usually will 
not be the same as the volume of the 
pure component in an isolated state at 
the same pressure and temperature. The 
natures of other components in a mix- 
ture and their concentrations determine 
to an appreciable extent the volume of a 
unit weight of the given component. The 
basic data required for computing the 
volume of a gas mixture are the partial 
specific volumes of each of the compo- 
nents in the particular mixture at the 
given pressure and temperature and the 
composition of the mixture on a mass 





fraction basis. 


Kay™ proposed utilizing “the theorem 


TABLE 


of corresponding states” for calculating 
the PVT relations of hydrocarbon mix- 
tures and showed how a “pseudocritical” 
pressure and temperature for a given 
mixture could be calculated which would 
permit an estimation of the properties of 
the mixture in a given state from the 
known properties of pure components in 
the corresponding state. Smith” (Figure 
2) published a chart based primarily on 
the properties of methane which was 
designed for computing the compressi- 
bility of natural gas at pressures up to 
4000 psi. The chart showed the compres- 
sibility factors as a function of reduced 
pressures and temperatures—the reduced 
pressures and temperatures identifying 
the corresponding states. Brown and 
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Compressibility Factors for Nitrogen 
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Pressure Lbs. per —— - sated = )-- = 
Sq. In. Absolute 32° F. 40° F. | 70°F. | 100°F. 130° F. 160°F. | 190°F 
7000. . | 13540 | 1.3522 | 1.3447 | 1.3380 | 1.3321 | 1.3270 | 1.3220 
6500... } 1.3095 | 1.3081 1.3039 1.3001 1.2970 | 1.2940 | 1.2912 
6000... 1.2659 1.2653 | 1.2642 1.2634 | 1,2627 1.2619 | 1.2607 
5500. . 1.2230 1.2233 | 1.2251 | 1.2288 | 1.2280 1.2288 | 1.2291 
5000. . 1.1802 1.1815 | 1.1864 | 1.1904 | 1.1938 1.1963 1.1980 
4750. . 1.1597 1.1615 | 1.1678 | 1.1731 | 1.1772 1.1806 | 1.1832 
4500. 1.1400 1.1423 1.1500 1.1564 | 1.1614 1.1654 | 1.1685 
4250. . 1.1206 1.1233 1.1326 | 1.1400 1.1459 1.1505 1.1541 
4000. . 1.1023 1.1057 1.1163 1.1248 1.1312 1.1363 | 1.1402 
3750 | 1.0847 1.0882 1.1003 1.1097 1.1169 | 1.1225 | 1.1269 
3500.. 1,0680 1.0722 1.0854 1.0957 1.1035 | 1.1095 1.1144 
3250... 1.0524 1.0568 1.6713 | 1.0823 1.0906 1.0968 1.1020 
3000. . | 1.0383 1.0432 1.0580 | 1.0700 | 1.0789 1.0855 1.0903 
2800. . 1.0277 1.0325 1.0481 | 1.0603 | 1.0693 | 1.0760 1.0812 
2600. . | 1.0185 1.0233 1.0387 1.0513 | 1.0802 | 1.0672 1.0724 
2400.... 1.0100 1.0150 1.0302 1.0428 | 1.0517 1.0584 1.0639 
2200... | 1.0025 1.0068 | 1.0223 1.0344 | 1.0431 | 1.0502 1.0557 
2000. . 9955 1.0000 1.0150 1.0271 | 1.0360 | 1.0429 1.0484 
1800. . .9904 9948 | 1.0092 1.0209 | 1.0293 1.0361 1.0413 
1600. . | .9860 9900 | 1.0040 1.0149 1.0230 1.0294 1.0345 
1409.. 9837 .9874 1.0001 1.0100 1.0177 1.0236 1.0283 
1200. . .9824 .9860 .9973 1.0061 1.0129 1.0183 1.0226 
1000. . -9823 .9853 .9956 1.0033 | 1.0093 | 1.0138 1.0178 
900. .9828 .9859 .9950 1.0021 1.0077 1.0119 1.0154 
800. . -9835 9861 9947 1.0010 | 1.0061 | 1.0100 1,0130 
700. . 9846 | 9869 .9942 1.0001 1.0048 1,0083 1.0111 
600... 9861 .9879 9945 9997 | 1.0037 | 1.0086 1.0090 
500. 9878 9895 .9950 9994 | 1.0026 | 1.0050 1.0071 
400. . .9897 9911 .9956 9991 1.0018 1.0038 1.0056 
300. . 9920 | -9930 9964 .9990 1.0010 1.0026 1.0039 
200. . -9945 9953 | .9976 9992 | 1.0005 1.0015 1.0023 
100. .9971 .9975 9986 9995 =| 1.0002 1.0007 | 1.0011 
14.4. 99955 | .99960 .99977 .99991 | 1.00001 | 1.00009 | 1.00016 
| | 
| | | 
220° F. 250° F. 280° F. 310°F. | 340°F. | 370°F | 400° F. 
7000 1.3173 1.3129 1.3082 | 13036 | 1.2989 | 1.2942 1.2893 
6500... 1.2882 1.2851 1.2819 1.2780 1.2741 1.2700 1.2660 
6000... 1.2589 | 1.2570 1.2548 | 1.2520 | 1.2490 1.2458 1.2422 
5500... 1.2291 | 1.2283 1.2271 1.2255 | 1,2237 | 1,2212 1.2187 
ee 1.1990 1.1905 1.1992 1.1985 1.1974 | 1.1959 | 1.1942 
4750. 1.1849 1.1860 1.1864 1.1658 1.1851 | 1.1838 | 1.1823 
4500.... | 1.1708 1.1723 1.1730 | 1.1731 1.1727 1.1718 | 1.1706 
4250... | 1.1568 1.1588 1.1600 1.1605 1.1604 1.1598 | 1.1589 
4000... 1 1.1437 1.1460 1.1476 1.1485 1.1489 1.1488 | 1.1482 
i ae 1.1305 1.1332 1.1351 1.1365 1.1372 | 1.1374 1.1371 
3500... 1.1181 1.1211 1.1234 1.1248 1.1258 | 1.1263 1.1263 
3250... 1.1060 1.1091 1.1117 1.1135 1.1147 1.1153 1.1155 
3000. . 1.0948 | 1.0982 1.1009 1.1027 1.1039 1.1047 1.1050 
2800. . 1.0857 1.0892 1.0920 1.0941 1.0953 1.0962 1,0965 
2600 1.0772 1.0806 1.0834 1.0855 1.0868 1.0877 1.0883 
2400 1.0683 1.0721 1.0748 1.0770 1.0785 1.0795 1.0802 
2200 1.0606 1.0642 1.0669 1.0692 1.0708 1.0719 1.0725 
2000 1.0528 | 1.0561 1.0588 1.0611 1.0630 1.0640 1.0650 
1800. 1.0454 | 1.0485 1.0511 1.0532 1.0549 1.0564 1.0571 
1600 1.0385 1.0417 1.0442 1.0463 1.0478 1.0490 1.0500 
1400 1.0321 1.0352 1.0375 1.0394 1.0408 1.0419 1.0428 
1200. . 1.0261 1.0291 | 1.0314 1.0330 1.0343 1.0355 1.0362 
1000... 1.0209 1.0235 | 1.0253 1.0267 1.0279 1.0288 1.0294 
900. . 1.0182 1.0204 | 1.0223 1.0236 1.0248 1.0256 1.0263 
800. . 1.0156 10178 | 1.0193 1.0207 1,0218 1.0226 1.0232 
700. . 1.0133 1.0151 | 1.0167 1.0178 1.0188 1.0195 1.0201 
600... 1.0110 1.0127 | 1.0140 1.0150 1.0161 } 1.0167 1.0172 
500 1.0088 1.0102 | 1.0116 1.0123 1.0132 | 1.0138 1.2142 
400 1.0070 1.0081 1.0091 1.0098 1.0106 | 1.0110 1.0114 
300. 1.0050 1.0059 1.0066 1.0072 1.0078 | 1.0081 1.0084 
200 1.0031 1.0038 1.0044 1.9048 1.0054 1.0055 1.0058 
100 1.0015 1.0018 1.0021 1.0024 1.0027 1.0028 1.0030 
14.4 1.00021 1.00025 1.00030 1.0UuU54 1.00037 | 1.00039 1.00039 


Note: Value of the gas constant for 1.0 pound of gas is 


Py 
= 0.38304 
ZT 


b= 
°F. abs. 
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lb. per sq. in. abs. x cu. ft. per Ib. 





Holcomb” (Figure 4+) published a similar 
chart prepared for use at pressures up to 
5000 psi and based on the properties of 
natural gases and binary mixtures con. 
taining methane. Standing and Katz™ 
summarized the information available on 
the use of reduced pressure and tempera. 
ture diagrams for computing the com. 
pressibility of gases and included a chart 
based on the compressibility of methane 
which extended the pressure range of 
application to approximately 9000 psi; 
data on natural gas at temperatures 
ranging from —116° to 400° F. were 
provided. 

The compressibility of a nitrogen and 
natural-gas mixture at a given pressure 
and temperature also may be computed 
by means of a modified form of equation 
7 and equation 11 as follows: 

Za ie Ze+ (1 —n) Zn 
where, 
Za = compressibility of the nitro- 


gen in the gas sample, read 
from Figure 6 or Table 5. 


Z» = compressibility of the mix- 
ture of hydrocarbons in the 
gas sample, 

n—mole fraction (volume frac- 
~~ tion of the gas, which is 
nitrogen. 
The computed value of the additive 
compressibility factor Z. then must be 
corrected to the actual value Z, the 
compressibility factor for the mixture, 
by means of equation 11, 

Z=—W2Z, 

The value of the factor Zn for the 
mixture of hydrocarbons in the sample 
can be computed using any one of the 
methods that have been discussed. For 
the purpose of illustrating the computa- 
tion and the use of equation 12, the 
values of the critical constants and a 
chart of compressibility factors given in 
the Technical Manual (21, pp. 48-52) of 
the Natural Gasoline Supply Men’s As- 
sociation (see also reference 20) have 
been used in solving a compressibility 
problem. The steps of the solution are 
compiled in Table 6. 


12 


Composition of a Natural Gas 


Column 2 of Table 6 shows the com- 
position of a natural gas containing 10 
percent nitrogen. The nitrogen content 
has been assumed, for the purpose of 
illustration, but the proportions of the 
hydrocarbons.-are identical with the pro- 
portions of the hydrocarbons in a gas 
sample from a separator at a gas-con- 
densate well. The first step is to com- 
pute the compressibility of the hydro- 
carbon part of the gas, that is, the com- 
pressibility of the nitrogen-free gas. The 
hydrocarbon part of the gas sample 
(column 2) is 0.90000 of the entire sam- 
ple. The mole fractions n in column 3 
were obtained by dividing the mole frac- 
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wus YOU are confronted with any one 

of the many problems which necessitate 
remedial work, rely on SECURALOY for safety and 
economy. SECURALOY can be completely removed 
with a drilling bit or chemicals when desired, yet 
its physical properties are capable of withstanding 
e most rigid oilfield requirements. The use of 
ALOY casing sections, liners, tubing, tail 
bodies, etc., enables farsighted operators to 
produc- 2 > 
ing life and greater returns from their oilfield investg 
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economically recomplete their wells, ob 


By standardizing on SECURALOY drillabl@ 
accessories, you can guard against many of the ¥ 


cause expensive fishing jobs or premature ab 


Over the past 10 years the outstanding success of SECUR- 
ALOY has completely revolutionized long-established drilling and 
production methods. It has been used in thousands of wells repre- 
senting an extremely wide variety of conditions. SECURALOY 
is constantly being used to solve problems arising from the de- 


velopment of new oilfield methods and techniques. 


Probably the very SECURALOY installation you are won- 


dering about for your well has already been successfully performed. 





} Security 
At any rate it will pay you to consult our engineering department brn Adapter 
riiiable 
about the solution of your particular problem. SECURALOY Pipe 
assures your getting the most from your development dollar! 4 
A LARGE VARIETY OF SECURALOY ACCESSORIES 
ARE AVAILABLE FOR ALL TYPES OF INSTALLATIONS. 7 
*SECURALOY CAN BE REMOVED WITH . ear —— 
ecurity 
CHEMICALS, OR A DRILLING BIT Bull Plug Hanger 
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tions in column 2 by 0.9, omitting the 
quotient for nitrogen. Thereafter the 
computations of the columnar data are 
directions given in 
products of the 
column 3 and the 
temperatures of 


according to the 
the manual.” The 
mole fractions in 
corresponding critical 
the components listed in column 4 are 
added in column 5. The summation of 
the products, 368.10° F. abs., is the 
value of the pseudocritical temperature 
of the gas (column 3). 
The critical 
nents are given in column 6, and in col- 
fraction-critical 


nitrogen-free 


pressures of the compo- 


umn 7 are the mole 


pressure products, the which, 


sum of 


670.87 psia, is the pseudocritical pres- 
sure. 

The compressibility factor of the nitro 
gen-free gas was computed for 160° F. 
(620° F. abs.) and 3000 psia. The pseudo 
reduced temperature and pressure were 
calculated as indicated in Table 6, and 
the respective values 1.684 4.472 
were used to determine from Figure 3 
of the manual the compressibility fac- 
tor Zn = 0.853 for the hydrocarbon part 
of the gas sample shown in column 2. 
the manual is a plot of 


and 


Figure 3 of 
compressibility factors as a function of 
pseudo reduced pressures and tempera- 
volumes of certain 


tures based on the 
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FIGURE 12 (Top). Compressibility factors for 
mixture containing 18.280 mole percent added 


nitrogen, 


FIGURE 13 (Bottom). Value of the additive vol- 
ume correction factor, W at 130° F. and 1400 
Ib. per sq. in. abs. 


154 « Production Section 


natural gases and binary mixtures con 


taining more than 50 percent methane 
Any plot or method 
could have been used in estimating the 


other any other 
compressibility factor for the hydrocar 
bon part of the gas sample. 

The compressibility factor for nitro- 
gen (Z»=1.0855) at 160° F. and 3000 
psia was obtained from Table 5. Figur. 
14 also could have been used if an inter- 
poiation of the tabulated compressibility 
values had been necessary. 

The values for the compressibility of 
the hydrocarbon part (0.9 mole fraction) 
of the gas sample and the nitrogen part 
(0.1 mole fraction) of the gas sample 
were used to solve equation 12, from 
which the value of 0.876 was obtained 
for the additive compressibility factor, 
for the compressibility of 
mixture 


This value 
the nitrogen and 
is based on an assumption that the sum 
of the volumes of the nitrogen and the 
hydrocarbons measured separately un- 
der pressure will remain unchanged if 
the gases are mixed. Actually the vol- 
umes would increase slightly on mixing, 
and correction for such increase in vol- 
ume was made by using the additive 
volume correction factor, W = 1.0104. 
The product, WZ, = 0.885, is the value 
of the compressibility factor for the nit- 


natural-gas 


rogen and natural-gas mixture. 

Values of the additive volume correc- 
tion factor W Tables 3 
and 4 for the mixtures used in this in- 
vestigation. These mixtures contained 
7.907 and 18.280 mole percent nitrogen 
The experimentally determined values 
for the correction factor have been used 
in preparing Figure 15, which shows 
values of the factor W as a function of 
temperature, pressure, and mole percent 


are shown in 


ot added nitrogen. Values of the facto: 
for the temperature range 32° to 280° 
F. up to 5000 psi and for nitrogen con 
centrations up to 20 mole percent cai 
he obtained by processes of interpolation 
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and extrapolation. Figure 13, previously 
discussed, shows experimentally deter- 
mined values of the factor W at 1400 
psia and 130° F. for nitrogen concen- 
trations up to 56 mole percent. 

The data illustrated in Figure 15 show 
that the values of factor W increase as 
the temperature decreases. Except at the 
lowest temperature of the tests (32° F.), 
where values of the factor W are less 
than unity, the volumes of mixtures of 
nitrogen and natural gas are greater 
than those of the separate constituents. 
In applying these factors to calculation 
of the compressibility of nitrogen and 
natural-gas mixtures, it must be assumed 
that the values found for the factors in 
experimentation with natural gas of the 
composition given in Table 1 apply also 
to other gases, provided that they are 
not abnormal in composition. The nat- 
ural gas used in this investigation was 
selected because it was average as to 
composition. It is believed that the data 
obtained for correcting additive volume 
compressibility can be applied to prob- 
lems involving the production and trans- 
mission of average natural gases with 
greater than is probable in 
computing compressibility of the 
hydrocarbons in the gases. 


accuracy 
the 


It is of interest to consider the rela- 
tion between the results obtained when 
the method illustrated in Table 6 is used 

























ture and when an estimate of the com- 
pressibility of the mixture is made as- 
suming that nitrogen has the same com- 
pressibility as the hydrocarbons at cor- 
responding states. Two mixtures, each 
containing hydrocarbon components in 
the proportions shown in column 3 of 
Table 6, together with nitrogen in a 
molal concentration of 10 percent in one 
mixture and 20 percent in the other, 
were treated mathematically for com- 
parison. The results of the computations 
are presented in Table 7. 

The gas mixture containing 10 percent 
nitrogen had the composition given in 
column 2 of Table 6. A critical pressure 
of 492 psia and a critical temperature of 
227° F. abs, were used in calculating the 
effect of the nitrogen on the pseudo- 
critical pressure and temperature of the 
mixture of nitrogen and natural hydro- 


carbons. Product nP. and nTe were 
computed for nitrogen just as they were 
computed for the hydrocarbon com- 


ponents in the solution of the problem 
in Table 6. Reduced pres- 
sures and temperatures corresponding to 
the pressures and temperatures listed in 
Table 7 calculated for selecting 
factors from 


illustrated 


were 
compressibility directly 
the chart of corresponding state prop- 
erties (21, Figure 3). For example at 
3000 psia and 160° F. the pseudocriti- 
cal pressure was 653.0 psia, the pseudo- 
critical temperature was 354.0° F. abs., 


Table 6 shows that the solution pro- 
vided by use of the additive volume cor- 
rection factor is WZ.= 0.885. The dif- 
ference in the results obtained by means 
of the two solutions, 0.885 —0.878 = 
0.007, when expressed as percent of dif- 
ference provided the datum 0.8 shown 
in Table 7 for the mixture containing 
10 percent nitrogen at 3000 psia and 
160° F. Positive values of the figures 
in Table 7 indicate that the computed 
compressibility of a natural-gas mixture 
containing nitrogen will be low by the 
indicated percentage, if the computation 
involves assumption that nitrogen has 
the same compressibility as the hydro- 
carbons -in corresponding states. 

Uncertainty in the value of the com- 
pressibility factor of nitrogen and natu- 
ral-hydrocarbon mixtures introduced by 
the assumption that nitrogen and the 
hydrocarbons have identical compressi- 
bilities in corresponding states appears 
to be less than 1 percent if the nitrogen 
content of the mixture is less than 10 
percent. The magnitude of the uncer- 
tainty increases with nitrogen concen- 
tration, and if the gas contains 20 per- 
cent nitrogen, the error in the computa- 
tion of the compressibility factor may 
be two to three percent. 


Compressibility of Carbon Dioxide 
in Natural Gas 
















































to compute the compressibility of a and the compressibility factor taken Carbon dioxide is a common compo- 
nitrogen and natural-hydrocarbon mix- from the chart is 0.878. nent of natural gases and should be 
1.20 ea 4 1.40 + | 
ptt | sa88 258 a 
p=. = em i. 
te ee | | | 
Ht ttt HH HH HHH 
| ¥ a comm = t.35 sane 7 a a ie lie tn as ME A GD i 
| | t 
| | a 
| = 1.30}+-+ ate —— 1 + 
' Coote 
} 4 ee 4 
| | ee esa ee 
| padned } 
é\'s 1.05 .25} 4 a oes Rast ea See 
| 1] a? T T 
|} oN ; 
e 4 
« EI 
é } pS ae SR 
$ 1.00 .20 4 
Y | 
uw ae eer ee a ee ee ee ee 
> ee? 12-44 ASS } 
b : a |_| 
al 
| = 0.95 1.15 }—-—,_+—--_ +--+ ++} +--+ -- ¢ =a. +—+—i—- 
| @ 40.100 160 220 280 340 400 BEE 
| TEMPERATURE, °F ZLZOLOO ca c 
| « | 
a Se ee ee ee ee ee ee ee + 
2 1.10 ae s oe oe oes ponnalh + on oe * SaaS | 
0 it | Za } 2280s | 
1 A i a SEL 7 = ee ane 
I 3 I a oe NOTE 
REP | | ise ad 2aPzZ PREPARED WITH DATA FR 
oO Cy Os ae SS OR PT A 8 gs a a eel 0 Ct a SS A WITH DATA OM Ee ss ee 
sae IEZZSs Ie ap: (ara THE LITERATURE 7 
+ + + Ste (at t+ — $e ~T + }—+ 
; tert | |p = 0.383,04 SEPERSC.INABS x cu FT PER LB. |] 
n= 8 + i. rst ttf 74 4 ft ff 4 = eeaiiianinpeeniniguimncjaieaiaiciiataieaiaiiniigiiadatale — 
Let] x0 é Aa t 
+ <-+ Se ae eee ee + +—+ See ee ae { 
0.95 
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 
PRESSURE, LB. PER SQ. IN. ABS. 
FIGURE 14. Compressibility factors for nitrogen. 
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considered in calculating compressibility 
factors. Olds, Sage and Lacey™ investi- 
gated the partial volumetric behavior of 
carbon dioxide in methane, and Reamer, 
Olds, Sage, and Lacey” determined tlie 
compressibility factors for mixtures of 
carbon dioxide and ethane. These data 
provide information for estimating the 
effect of contained carbon dioxide on 
the compressibility of a natural gas. 
The compressibility factors for pure 
carbon dioxide at its critical and higher 
temperatures are approximately equal 
to the compressibility factors for meth- 
ane and other hydrocarbons at the same 
reduced pressures and temperatures. For 
natural gases containing 2 percent or 
less of carbon dioxide, application of 
the theorem of corresponding states to 
carbon dioxide permits calculating re- 
liable compressibility factors. With ref- 
erence to Table 6, the pseudocritical 
pressure and temperature of a hydro- 
carbon mixture containing carbon diox- 
ide may be computed using 1073 psia 
and 548° F. abs. as the critical pressure 
and temperature, respectively, of carbon 
dioxide. In computing the compressi- 
bility of a gas containing carbon dioxide 
in addition to nitrogen, one should pro- 
ceed with all the steps indicated in Ta- 
ble 6, treating the carbon dioxide com- 
ponent in the manner as_ the 
hydrocarbons are treated. 


same 


Summary 


Nitrogen was mixed with a natural 
gas in different proportions to deter- 
mine the effect of the nitrogen on the 
compressibility of the resultant mix- 
tures. At experimental temperatures 
above 32° F., the volumes of the mix- 
tures were as much as 3 percent greater 
than the volumes of the separate con- 
stituent gases at given pressures and 
temperatures. The natural gas had a 


specific gravity of 0.649, referred to dry 
air, and contained 88 percent of meth- 
ane and less than 0.6 percent of pen- 
tanes and heavier components. The re- 
sults obtained in experimenting with 
this gas and admixtures of nitrogen are 
believed to be applicable for computing 
accurately the compressibilities of other 
natural gases containing nitrogen. 


The specific volume data were ob- 
tained by means of an equilibrium cell 
at pressures up to 5000 psi over the 
temperature range 32° to 280° F. The 
baro-buret was used for accurate meas- 
urements of volume at subatmospheric 
pressures and a steel pycnometer assem- 
bly was developed and used for deter- 
mining single compressibility factors of 
the gas mixtures. 


The investigation was planned to pro- 
vide information for estimating the com- 
pressibility of nitrogen and. natural-hy- 
drocarbon mixtures on the basis of the 
compressibility of the two constituents. 
Data on the P-V-T relationships of 
pure nitrogen were compiled from the 
literature to provide compressibility fac- 
tors for pressures up to 7000 psi over a 
temperature range of 32° to 400° F. The 
compressibility of the natural gas was 
determined by direct measurements. 
Knowing the compressibility of the two 
constituents of the mixtures, the vol- 
umes of the experimental mixtures were 
calculated by assuming that the volume 
of the mixture will be equal to the sum 
of the volumes of the separate constitu- 
ents when nitrogen and natural gas at 
given pressures and temperatures are 
combined. The volumes of the mixtures 
also were measured experimentally, and 
it was found that the ratio of the vol- 
ume determined experimentally to the 
additive or calculated volume usually 
was greater than one. Values of this 
ratio, called additive volume correction 


TABLE 6 


Compressibility of a Nitrogen and Natural-Gas Mixture at a Pressure of 3000 psia and a 
Temperature of 160° F. 


















































1 2 3 4 5 6 7 
n, Mole Te, Critical P,, Critical 
Fraction Temperature Pressure of 
Mole (Nitrogen- | of Component, Component 
Component Fraction Free Gas) °F. Abs. nT, psia. nP, 
NN he case is yl ir's'aieeies-eo\h 0.10000 0.00000 | ...... , | . 
Methane 82394 91549 344 314.93 673 |} 616.12 
Ethane...... 04324 .04805 549 26.38 712 34.21 
Propane... .. .01766 01962 666 13.07 617 12.10 
Isobutane. . | .00443 .00492 732 | 3.60 544 2.68 
Normal butane (0378 .00420 766 3.22 | 551 2.31 
Isopentane. 00225 00250 829 | 2.07 | 483 1.21 
Normal pentane .00090 .00100 846 85 485 48 
Isohexanes. . .00099 .00110 900 99 451 50 
Normal hexane 00065 | .00072 914 66 435 31 
Heptane plus 00216 | — .00240 972 | 233 397 | 95 
| 1.00000 | 1.00000 | 368.10 oa | 670.87 
§20 3,000 
Pseudo reduced temperature = — = 1,684 Pseudo reduced pressure = = 4,472 
368.10 670.87 
Compressibility of the mixture of hydrocarbon components, Zn 
(Natural Gasoline Supply Men's Association Handbook, 1946, p. 52, fig. 3) . = 0.853 
Compressivility of nitrogen, Zn aa et ee = 1.0855 
Compressibility of nitrogen and natural!-gas mixture on an additive basis,’ 
be = n Zn + (1— n)Zn . = 876 
aires mee memoriam Tn Mtee: WE go. 5 onc noc 0 i cb kale vielen s adic peaslee’ eels = 1.0104 
= 885 


Corrected compressibility factor, Z = WZ... 
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for 


factors, were determined 32° to 
280° F. up to 5000 psi. Natural-gas mix. 
tures containing added nitrogen in con- 
centrations of 7.9 and 18.3 mole percent 
were used in the investigations. Several] 
mixtures containign up to 56 mole per- 
cent nitrogen were used in determining 
values of the correction factors at 1409 
psia and 130° F. 

Above 190° F. the additive volume 
correction factors ranged in value from 
1.00 at zero concentration of nitrogen 
to approximately 1.01 for a_ nitrogen 
concentration of 20 mole percent. With 
decrease in temperature to 100° F., the 
values of the factor for a nitrogen con- 
centration of 20 mole percent increased 
to approximately 1.02. A value of 1.05 
for the factor at a nitrogen concentra- 
tion of 20 mole percent was measured 
at the lowest experimental temperature. 
which was 32° F. In general, for nitro- 
gen concentrations up to 45 percent, the 
value of the additive volume correction 
factor increased as the nitrogen concen- 
tration increased and as the tempera- 
ture decreased. 

An example is given to show the use 
of additive volume correction factors for 
calculating of a 
natural gas The 
various ways for computing the com- 
pressibility of the hydrocarbon part of 
the gas sample are reviewed in the re- 
port. Any one of these methods is sat- 
isfactory for use with the additive vol- 
ume correction factors, provided it can 
be applied accurately to the analysis of 
the gas sample. The volumes or the 
compressibilities of the nitrogen and the 
hydrocarbon parts of the sample are 
calculated independently; and the re- 
sults, combined on a mole fraction basis, 
provide a suin that is multiplied by the 
additive volume correction factor to ob- 
tain the actual volume or compressi 
bility of the mixture. 


the compressibilities 


containing nitrogen. 


The technique of determining the vol- 
umes of natural gases under high pres- 
sures has been considerably advanced 
in recent years, and this report on the 
compressibility of nitrogen and natural- 


gas mixtures is intended merely to sup: | 


TABLE 7 


Comparison of Two Methods of Calculating 
Effect of Nitrogen on Compressibility of « 
Natural Gas 


Percent of Difference at Indicated 
Pressures (psia.) in Computed Values of 
Compressibility Factors 




















Temp. |————— -— —-, ——_____ | —_——_— 
F. | 2,000 | 3,000 1,000 | 5,000 
| | | 
10 Percent Nitrogen | 
250 | | 04 | 0.6 | i a 1.0 
160 | my & | 9 4 
32 13 | a 0 | 4 
| 
20 Percent Nitrogen 
250 2.1 | i ia a 2.8 
160} 0 a 1.2 ie 2.0 
32 | 2.4 | 1.9 2.1 | 2.2 
| | 
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- SPLIT ROTARY TABLE CASING BUSHING 
Did you know that you can run casing jobs with the same 
ed ease, convenience and simplicity with which you run your drill 
bad | ‘ ee fe pipe? All that you need is a Baash-Ross Split Rotary Table Casing 
i, : | cd nas ng Bushing which replaces the regular master 
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ag top of the Casing Bush- 
in Removable handles permit 
: pt k and convenient insertion © 
; the split and hinged Slip Adapter. 
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With the Slip Adapter in 
4 place, Baash-Ross Type 


+ ® 
sup: Handles Wide Range of Casing Sizes place, Baash-Rose yA 
smaller sizes of casing can be - 
directly into the tapered bore © 


i ter, thus permitting 
the Slip Adapte pete 





Modern rotary tables are able to support even the long- 
Bore Size est and heaviest casing strings with ample safety, and the 





ating Split Rotary Table Casing Bushing is ruggedly built to with- a wide range of casing job 

of « 24/2" Dia. | 185% API stand the same service. Yet it is light in weight and readily run with equal efficiency. 
” Dia. | 16’ API portable in small tool cars. 

= 17V/2" Dia. | 13%” API The maximum casing size handled by the Casing Bush- 





ing is determined by the diameter of the opening through the 
rotary table. The accompanying chart shows the largest casing 
size that will pass through the Casing Bushings made for 
000 various size rotaries . 


Type “UC” Casing Slips Insure Maximum 
Safety in Modern Casing Operations 


Baash-Ross “UC” Casing Slips are the most modern advance- 
ment in slips for handling casing strings. Because they con- 
sist of many narrow slip segments flexibly linked together, 
they w-r-a-p around the casing for a uniform, full-circum- 
ferential grip, thus insuring greater safety and maximum 
gripping efficiency on the relatively thin walls of casing 
strings. Their easily-renewable liners provide long life and 
low maintenance, and they have many other unique features. 
For more details see page 276 of the 1947 Composite Catalog. 
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plement the technology where it is least 
advanced. The writers hope that the in- 
formation given in this report will be 
helpful to the industry in solving its 
problems of reservoir engineering and 
transmission of natural gas. 
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MOLE PERCENT ADDED NITROGEN 


FIGURE 15. Value of the additive volume correction factor as a function of pressure, temperature, and concentration of added nitrogen. 
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During its second year of operation the Otis Tubing Caliper 
was used to survey 2,473,257 feet of tubing for corrosion. 
Over twice the total footage surveyed in 1946! Reports com- 
piled during the first three months of 1948 indicate an even 
greater total for the current year. 


Born of necessity, and perfected into a sensitive-but-positive 
instrument, the Otis Tubing Caliper represents a standard 
answer to the industry’s need for an economical and 
reliable method of measuring the extent and location of 
corrosion damage in the tubing and well-head fittings of 
gas-condensate wells — without killing the well or pulling 
the tubing for surface inspection. 


Operating principle of the Otis Tubing Caliper is extremely 
simple. First, the instrument is run to maximum survey 
depth, under pressure, on a steel measuring line. Then, as 
it is pulled, calipering is accomplished by means of inde- 
pendently operating spring-loaded feeler wheels which ride 
against the tubing walls. The instant any single wheel con- 
tacts a corrosion pit, streak, or mill defect, its independent 
outward movement is automatically recorded by a stylus in 
continuous contact with a coated metal chart. In this 


manner the internal condition of every inch of tubing sur- 
veyed is mechanically logged as a continuous line marked 
with deflections in proportion to the areal extent and depth 
of corrosion. 


After the Caliper has been run, the metal charts are photo- 
stated and each joint and coupling which has been surveyed 
is numbered, analyzed, and tabulated to show corrosion 
pit depth. The photostated charts and tabulations are 
supplemented with corrosion study data and a reliable 
interpretation of the general condition of the tubing. This 
material is then bound into a convenient easy-to-read 
Report on Tubing Corrosion Survey. 


In areas where wells are being completed, or suspected to 
be producing, under corrosive conditions, operators have 
established regular schedules of periodic surveys in order to 
maintain a constant check on corrosion progress. 


Otis engineers are available, at your request, to discuss 
additional details. For consultation call the Otis office 
nearest you (see below) —or write for a free sample 
Report on Tubing Corrosion Survey. 
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A pressure maintenance program 
by water injection is mapped out 
for a stratigraphic type condensate 


reservoir. The optimum rate of 
condensate production is about 12 
percent per year of in place con- 
densate. 


a the reservoir mapped out 
in Figures 18-1 through 4. This is a 
stratigraphic type condensate reservoir. 
Contours on top of pay are shown in 
Figure 18-1. The south productive limit 
is a water contact. The north productive 
limit is 200 feet higher than the elevation 
of the water contact. The east and west 
ends of the reservoir are limited by im- 
permeable nonpay. The trap is called 
the L-1 reservoir, The variation of strike 
length with structural position is nomi- 
nal, so the trap is classified as a linear 
reservoir. 

Contours on bottom of the L-1 reser- 
voir are shown in Figure 18-2. The pro- 
ductive limits on the east, west and north 
sides coincide with those in Figure 18-1. 
The vertical lines A-A’, B-B’, and C-C’ 
are traces of the sections in Figure 18-3. 

The pay thickness contours are given 
in Figure 18-4. The productive area en- 
closed by the zero contour is 7050 acres. 
The average pay thickness for this area 
is 27.1 feet. The L-1 reservoir contains 
191,000 acre-feet of pay. 


Table 18-1.—Basic Data for the L-1 








Reservoir 

Productive area, acres. ..7050 
i pay thickness, ft. 27.1 
Acre-feet of pay........ : 191, 000 
Average depth, ft....... 10,000 
Average seme percent. . 22 
Average permea' ility, mds. . ; - 200 
Average Pterstitial water, perce: nt is a 
Reservoir space, bbls./acre-foot . 1280 
Reservoir space, million bbls. 244.48 
Reservoir pressure, psia. .. 4490 
Reservoir yee °F. ... 200 
BPMM at 44 021359 
_ motel ‘Ca. ... 611 
In place Cay, million bbls. 47.84 
MCF of rich gas/bbls. Ca,. 7.358 
In ee rich gas, billion ft.. : 352.0 
F of propane and lighter /bb!. Cay. 6.475 

Tn place propane and lighter, billion feet 309.8 
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Pass horizontal planes at various levels 
in the L-1 reservoir and planimeter the 
productive area and acre-feet of pay 
above the planes. The results are mapped 
out in Figure 18-5. The productive area 
above the 160-foot level is 1090 acres. 
But the pay thickness averages only 4.6 
feet. 

The basic data for the L-1 
are itemized in Table 18-1. A 22 percent 
porosity, 200 millidarcy permeability and 
25 percent interstitial water are assumed 
for illustrative purposes. There are 4/7,- 
840,000 barrels of condensate in place. 
The in place rich gas is 352 billion feet. 

One barrel of butanes plus occupies 
5.11 barrels of reservoir space and 7.358 
MCF of rich gas yield one barrel of 
butanes plus. The volume factor is 0.694 
barrels of space per MCF of rich gas. 


reservoir 


Table 18-2.—Estimated Drawdown for 10 








Million/Day 
Reservoir pressure, psia. .4490 
Reservoir hanya eagl °F. , . 200 
Compressibility factor. . 0.938 
Viscosity, centipoises. . .. 0.04 
Well interference factor. .. 0.64 
Half distance to wells, ft. .. 5000 
Radius of well bore, ft.. . KK 
Se ae 4.48 
Average completion in pay, ft. . 
Average permeability, en ee 
P2,—P%p, million*....... me 
P2, =20,16—1.42...... 18.74 
ee ere . .4329 
Drawdown, psi... 161 


* Assume F=().284Q after condensation. 


Table 18-3.—Producing Wellhead Pres- 


sure for 3-inch Tubing 


Length of tubing, ft... 10,000 











Average temperature, °F. 180 
Average compressibility factor wane 
Gas gravity .... 0.98 
S=0.0375(0.98) (10, 000)/640(0. 90 ... 0.647 
e8 eb WR NEE: 2 Si Woe a A Metgioers nce ee 1.90 
151/628 ».. 0.0489 
R=0.0489 640(0.9)Q2. -0.0162Q2 
Million/day/well, Q 10 | 20 25 
a saey 2.84 | 5.68 7.10 
p2 17.32 | 14.18 13.06 
Py psia : 4160 | 3800 3610 
Drawdown, psi 330 | 690 | 880 
R in millions 1.62 | 6.48 10.13 
R(e8—1).... 1.47 5.87 | 9.18 
E=F+R/e8—1 4.31 11.55 | 16.28 
P2ye8 = 20.16—E 15.85 8.61 3.88 
in eS 8.31 4.52 2.04 
Wellhead psia 2880 | 2120} 1430 


By PARK J. JONES 





DUCTION AND CYCLING 
Part 18 


Water Injection Into a Stratigraphic Trap 


The compressibility factor for rich gas 
is 0.938. Rich gas gravity is 0.9814. 

The L-1 reservoir producing rate will 
now be optimized on the basis of pres- 
sure maintenance with water and with 
gas sales at three cents per MCF. Mini- 
mum producing wellhead pressure is 
taken at 1000 psia. Maximum water in- 
jection wellhead pressure is 2000 psia. A 
noncycling plant and centrifugal pumps 
driven by gas engines will be used. Sales 
gas after shrinkage and fuel is 800 MCF 
per million feet of rich gas production. 
Peak sales are taken at 20 percent above 
the annual average sales. The required 
injection, producing and plant capacities 
are 20 percent above the annual average. 
taken at the L-] 
rate for pressure 


Annual average is 
reservoir optimum 
maintenance with water. 

In order to estimate the drawdown, 
assume a 10 million barrels per day pro- 
ducing rate. Then the bottom-hole oper- 
ating pressure may be obtained as in 
Table 18-2. A 161 psi drawdown is indi- 
cated for a ten million barrels per well 
daily rate. The corresponding forma- 
tion factor F equals 0.142. 

However, a 40 million barrels per day 


Table 18-4.—E£stimated Buildup for 5000 





Barrels /Day 
Viscosity, sisatieadesi eae . 0.70 
Well interference factor... . . . 0.64 
Completion efficiency, percent. . . 50 
Well-reservoir permeability, darcys . 0.16 
Average completion, ft./well..... . 60 
Well reservoir permeability, darcys . 0.16 
ROME IMEI coe aiayaca cae sd 09 0 08 . 4.48 
Eestimated buildup, psi.......... . 830 
Bottom-hole injection Pressure, psia 5320 





Table 18-5.—Injection Pressure for 
51-inch Casing 














Length of casing, g, ft. 
Static pressure, psi . . 4330 
Average I.D., incnes ... 4.70 
CO si cs beaeten 3274 
Thousand bbls./day/well | 5 10 15 
F =§830Q/5000.... 830 1660 2490 
AES AAS ; 5320 6150 6980 
Pe 4330. 990 1820 2650 
Frict*on im. 88 x 10-7Q2 20 80 180 
Wellh sy oe aoe ue 1010 1900 2830 
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DEPENDABLE 


Whether it is wire rope you need, or any of the 
thousand-and-one other items required in oil and gas 
operations, you can depend on REPUBLIC to bring you 


the best from the industry’s leading manufacturers. 


Remember, REPUBLIC manufactures no specialties of its 
own and therefore is free to perform the true function 
of a supply service... to select and stock only the best 


product for every type of service. 


This is-why we can say: ‘‘Make REPUBLIC Your Supply 


Store,’’ and always be assured of getting 


EVERYTHING BEST IN PRODUCTS 
AND SERVICE 


Roebling Wire Rope Is one of the many lines of distin- 
guished products associated with Republic Supply 


Service. 


COMPANY 


GENERAL OFFICES - : - HOUSTON 1, TEXAS 


SERVES YOU 
FROM THESE 
POINTS 


ARKANSAS 


El Dorado, Patmos 
& 
fee) Ke) 7.\ele) 
Denver 
* 


ILLINOIS 


Chicago, Grayville, 
McLeansboro, Salem 


KANSAS 


Ellinwood, Russell, Wichita 


LOUISIANA 


Haynesville, Lake Charles, 
Mamou, New Iberia, 
Rodessa, Shreveport 


MISSISSIPPI 


Jackson 


NEW MEXICO 
Artesia, Hobbs 


OKLAHOMA 


Bartlesville 
Cement, Oklahoma City, 
Seminole, Tulsa 


i> ¢.¥-) 


Abilene, Alice, Big Spring, 
Borger, Columbus, Corpus 
Christi, Dallas, Electra, Fal- 
furrias, Fort Worth, Heb- 
bronville, Houston, K-M-A, 
Kennedy, Kermit, Kilgore, 
Nocona, McAllen, Monohans, 
Odessa, Olney, Pampa, 
Pleasanton, San Antonio, 
Sundown, Talco, Victoria, 
Wichita Falls. 


eT -il-ta-] Ohi ila-14 
Houston, Texas 
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per well rate would have a bottom-hole \ twenty million barrels per well daily producing well plant requirement is 24 : 
operating pressure on the order of 85 average capacity will be used in estimat- million barrels per day at peak load. 
percent of dew-point pressure. The liquid ing the optimum producing rate for L-1. The water requirement per 20 million ; 
content in the gas phase entering a well The estimated buildup for 5000 barrels | Producing well is 20 (700) or 14,000 bar- ; 
Ab ‘ ; . 
may be about 105 barrels per million. per day per well is 8300 psi initially, els per day. With plugging, down time 
About 30 barrels per million is likely to Table 18-4. The estimated injection well- and peak demand, three injection wells 
: ; a ‘ - . a 
condense in the immediate vicinity of head pressure for 5%4-inch casing is 1000 Pet producing well may be _ required y 
producing wells. An accumulation of pgia for 5000 and 1900 psia for 10,000 ultimately. b 
some liquid may decrease the effective barrels per day per well initially, Table The investment in a noncycling plant | 
well-reservoir permeability from 200 to 19.5 In view of prospective plugging, at $20,000 per million daily capacity is ” 
100 millidarcys. For this reason a forma- 590) barrels per day per well injection $480,000 per producing well. The well + 
tion factor equal to twice 0.142 or 0.284 capacity will be used in optimizing the investment at $100,000 per well is $400,- a 
is assumed. producing rate. 000 per producing well. The water plant 
In view of the reservoir capacity, investment at four dollars per barrel si 
3-inch nominal si bing may Sec daily i i ing peak loz 
omi ] size tubing may be used Investment and Operating Outgo laily capacity, including peak load, is Gi 
for producing wells. The approximate 1.2 (14,000) (4.0) or $67,000. The total ms 
( 


producing wellhead pressures, see Table 
18-3, for ten to 25 million barrels per day 
per well range from 2880 to 1430 psia. 
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Producing wells rated at 20 million 


barrels per day have enough rubber in 


them to meet peak demand. The per 


investment is $947,000 per producing 
well. We might note that a plant should 


not be oversized if the duration of a 
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peak demand is a small fraction of any 
year. Increase throughput and lower ex- 
traction efficiency during short peaks in 
lieu of oversizing a plant. 

The annual gross income from con- 
densate at $1.80 per barrel is 1.8 (20) 
(365) (135.9) or $1,785,000 per producing 
well. The corresponding value for sales 
gas at three cents per MCF and 800 
MCF per million is 0.8 (20) (365) (30) 
or $175,000. The combined gross annual 
income is $1,960,000 

The annual operating expense for the 
noncycling plant is about $48,000 and for 
the water plant, $47,000. So the field 
operating expense is 95/1960 or 4.85 per- 
cent of gross income. Royalty, taxes and 
a reasonable overhead added to field 
costs give 25 percent for the operating 


outgo. 


Optimum Uniform Rate 


Figure 18-5 shows the acre-feet of pay 
invaded by water in terms of the gas- 
water contact elevation in the L-1 reser- 
voir. Production is likely to be by edge 
water until water reaches the 120-foot 
level. About 86 percent of the total acre- 
feet of pay is between the zero and 120- 
foot levels. Water can displace 98 per- 
cent of the in place gas. Accordingly, 
the condensate reserve is 98 (0.86) or 84 
percent relative to edge water. The ulti- 
mate recovery may reach 95 percent of 
in place rich gas. But the contribution 
to the optimum rate by the recoveries 
above 84 perceni is comparatively small 
and will be neglected. 

The ratio X of annual gross income to 
investment is 1960/947 or 2.07. The 
product X(1—B) is 2.07 (0.75) or 1.55. 
The optimum uniform rate of production 
corresponding to 1.55 and an 84 percent 
reserve is about 12 percent per year of 
in place rich gas or 120 million per day. 

Figure 18-6 shows the producing and 
injection wells. Average 120 million per 
day from six wells. Condensate produc- 
tion is 16,000 barrels per day. Sales gas 
averages 96 million per day. 

Twelve injection wells are located in 
a few feet of gas pay in order to flow 
them for cleanout purposes before water 
injection is started. The required 84,000 
barrels per day of water can be put 
away through twelve wells initially. 
With plugging six additional wells may 
be required ultimately. 

The section in which injection wells 
are completed varies from 80 to 30 feet. 
The per-well relative injection rates are 
approximately proportional to per-well 
completions. Accordingly, inject at ap- 
proximately uniform wellhead pressure. 
Gravity will maintain water advance- 
ment approximately parallel to the con- 
tours on bottom of pay. Use Figure 18-5 
to estimate the location for such addi- 
tional injection wells as may be required 
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FIGURE 18-5. Productive area (a), average pay thickness (h) and acre-feet of pay (ah) vs. 
elevation in the L-1 reservoir. 
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FIGURE 18-6. Produce 120 million/day through six wells; inject 84,000 barrels per day of water 
through 12 wells initially; drill six additional water injection wells if and as needed. 
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vow ro—Protect Well Flow 1 


Well flow line 
valves are protected 
from separator vibra- 
tion in an ingenious 
manner by one East 
Texas producer, In- 
stead of running the 
connection to the sep- 
arator from the top 
of the flow manifold 
at the most direct 
angle between inlet 
and manifold, the 
line is led downward at 45 degrees to 
ground level, where a short horizontal 
section is welded in. The line then rises 
at the correct angle to the level of the 


separator inlet. 


The short horizontal section at or 


HOW ro—Minimize Er rors 


Few leases escape the effects of care- 


lessness or outright “dog-housing” of 
production records. Field personnel 
whose duty it is to obtain data and 
maintain continuous records of well 


pressures, flow records, etc., often turn 
in field reports which include a figure 
or two which appears to be entirely out 
of line with data obtained in previous 
tours. To the supervisory official or su- 
perintendent, such figures mean either 
that something actually did happen to 
the well to cause the different reading, 
or that an error was made in reading 
the gauge or chart. In either case, it 
usually means that an extra trip must 
be made to the field to double-check the 
figures. 

To help eliminate some of the errors 
attributable to the human element, one 
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$10 


is paid for each 


illustrated acceptable contribution. 


Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 





slightly below ground level is welded to 
a transverse piece of six-inch pipe, some 
two feet in length. This unit, buried in 
the sand, acts to absorb all the vibra- 
tion imposed on the riser by separator 
operation, and thus protects the threaded 


ue to Carelessness 


ine Valves from Separator Vibrations 


connections of the well flow lines against 
thrust or load other than that imposed 


when the lines are made up. 


In clay or rocky soil, the anchor is 
set into a small pit, and sand used to 
desired 


around it to form the 


Where the 


the only precaution necessary for suc- 


fill in 
cushion. terrain is sandy, 
cessful anchoring of the flow system is 
to fill in around the anchor with dry 
sand at a time when the pit or hole is 
dry. If the soil is actively corrosive, the 
anchor is dipped in coal-tar pipe pre- 
servative, or two or more hot coatings 
applied by the brush after the tack weld 
is made attaching the cross member to 


the short horizontal run in the flow line 


in Reading Gauges 


company has adopted the practice of 
having the field man draw a line across 
the face of the pressure gauge immedi- 
ately above the needle, using a wax pen- 
cil, red or black, which leaves a line 
that will not wash off with rain or damp 
air. If the well is known to be more 
or less stable, the line is allowed to 
remain there, each pumper or field man 
then being able to see at a glance that 
the condition was unchanged since the 
last time the well was visited. 
The lines prevent a 
from mis-reading the gauge by incre- 
ments of 50 or 100 pounds, a mistake 
easily made when gauges of different 
pressure increments are used, and cause 
him to more carefully check his records 
to see that they are not out of line with 
those taken on the previous tour. 


drawn pumper 
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Mild wells? Non-corrosive wells? 
Choose the Bethlehem XX Copper- 
Bearing Sucker Rod. 

A husky if there ever was one, the 
Bethlehem XX Rod is made of carbon 
steel with an addition of copper. It’s fully 
normalized, and conforms to A.P.I. specifi- 
cations. It’s economical, too, because it 
has what it takes to minimize down time. 
Comes with carburized, hardened-and- 
ground carbon-steel couplings, or with 
regular carbon-steel couplings (ground but 
not hardened). 

Chances are you can put the Bethlehem 
XX Rod to good use in several wells. Why 
not talk it over with a Bethlehem en- 
gineer? All you need do is contact the 
nearest Bethlehem Sales Office, or write 
to us at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


IT’S EASY TO IDENTIFY. By means of this circular de- 
pression in pin end, the Bethlehem XX Copper-Bearing 






Sucker Rod can easily be identified, regardless of well wear. 





BETHLEHEM 
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PENBERTHY 


Quality 
Products 


See SSS 








AUTOMATIC 
DRAINER 


XL.96 
EJECTOR 














Penberthy Automatic Electric 
Sump Pumps and Penberthy 
Automatic Drainers (water or 
steam operated) have demon- 
strated their superiority where- 
ever seepage water accumu- 
lates. Simple rugged design— 
copper and bronze construc- 
tion throughout. 

Penberthy Automatic Injectors 
assure an uninterrupted supply 
of feed water to oil field boilers 
at minimum cost. Reliable 
under most severe operating 
conditions. 

Penberthy Ejectors use the 
power of steam, air or water 
under pressure to lift liquids. 
No moving parts—no lubrica- 
tion. Also used as water 


heaters. Preece Y 


PENBERTHY INJECTOR CO. 
Detroit 2, Mich. 





Canadian Plant—Windsor, Ontario 
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vow ro—Duild Blowcase for Chemical Feeding 


\fter having experimented with sey 


eral methods of introducing paraffin 
solvent into pumping 
on one lease designed and built a blow 
successiul 


well. The 


case is simply a short nipple of ten-inch 


wells, a pumpe! 


case which has been quite 


for feeding chemicals into the 


pipe set on a flat base so it may be 


placed near the casinghead. One-inch 


connections at the base and on opposite 


] 
1 


used to attac 


sides of the case are 


lines. one leading from the lead _ line 


cross below the polish rod stuffing box 
to one side of the case and the othet 
from a fitting in the casing below the 


wellhead to the other side of the case 


Control valves are connected jor shut 
ting off the case from the lead line and 
A nipple in the top of the 
the paraffin 


the casing. 


case is used for pouring 


solvent into the case, after which it ts 
closed with a bull plug. 
case after filling, the pumping 
throttled to pump slowly, and the lead 
Both 


lines of the 


To operate the 
unit 1s 
closed. valves on 
outlet 
are opened to permit pumped oil to cir 


line gate valve 


the inlet and Case 


ow ro—huardl Polish 


which are pumped through 


Wells 
covers upon cellars in which the Christ 
mas tree or casinghead is installed can 


be equipped with a removable guard 
which surrounds the 
tect it 


dents 


polish rod to pro 


trom 
The floor which covers the cellars 


damage and prevent acc 
on one lease is made in removable sec 
that 


instead of 


tions designed so men may open 


sections as desired using a 


gin pole to lift an exceptionally heavy 


platform. Immediately above the top 


fittings on the wellhead is a small rec 
tangular cover cut in half, each fashioned 
skid 


a small, round hole in the cen 


from proof walk-way steel and 
having 
ter, immediately above the 
box. Steel rod 
half of this 


securely with gusset braces to the covers 


polish rod 
stuffing standards, one 
to each cover are welded 
and extend hip-high to an average man 
to terminate as half circles completely 
surrounding the polish rod when placed 
in operating position. 

These guards are heavy enough, with 
the floor plate attached to resist con- 
f pumper should 


siderable pressure if a 





os 


culate through the case until all the 


lubricated into the well 


Sufficient oil is 


chemical is 
through the casing. 
pumped down the pipe through the an- 
nular space between the tubing and the 
insure all of the chemical 
to the productive 


casing to 


being washed down 


sand 


od From Damage 


When the 


half is 


wellhead 
lifted 


bump into them. 


is to be exposed, each 


away and may be easily replaced after 


adjustments or repairs have been made. 
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GRAY 


ROTARY 
SWIVELS 
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; 
Because the load is carried from the 
1 | bottom, Gray Rotary Swivels give MORE 


| STRENGTH with LESS WEIGHT 
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WITH AN AMAZING 
NEW RATCHET-OPERATED 
“VIC-GROOVER”! 


VIC-GROOVER is a newly developed 
tool for grooving the ends of pipe 
to take Victaulic Couplings... 
and you can get it today! 

The handy, ratchet-operated 
VIC-GROOVER is light-weight 
for ease of carrying...and it 
makes its groove at exactly the 
right spot, to exactly the right 
depth, automatically ! 

COMPARE VIC-GROOVER with 
any regular pipe threader and 
you'll find it takes only half the 
effort to operate—and half 

the time! 


Now it is easier than ever to 





make your piping system all- 
Victaulic easily, quickly, cheaply 
with VIC-GROOVER and Victaulic 
Couplings and Victaulic Full-Flow 
Elbows, Tees and other Fittings. 


Write today for the “ VIC- 
GROOVER Catalog”’! 


SELF-ALIGNING PIPE COUPLINGS | 


VIGTAD 


EFFICIENT FULL-FLOW FITTINGS SIZES—3/4” THROUGH 60” Q 


VICTAULIC COMPANY OF AMERICA 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Victaulic, Inc., 727 W. 7th St., Los Angeles 14, Calif. 
Victaulic Company of Canada, Ltd., 200 Bay St., Toronto 1 
For export outside U. S. and Canada: PIPECO Couplings and Fittings: 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N. Y. 
Copyright 1948, by Victaulic Co. of America 
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HOW TO— 


Centralize Cable Outlets 


To make it easier for the crew to plug 
in several flood lamps and perhaps a 
trouble lamp to assist the mechanic 
when making rig repairs at night, one 
company has assembled conventional 
plug-in fixtures in a 


can be moved to any point desired. The 


manifold which 


| fixtures are similar to those permanently 


attached to buildings for plugging-in 
extension lamp cords and are attached 
by an electrician to a panel supported 
by two substantial legs resting on a base 


made of light channel iron. 





The “hot” side is made up through 
which the master 


metallic conduit in 


extension cord is carried, it having con- 





ventional approved fittings to plug into 
a current supply socket existing on many 
leases supplied with high-line power 
Use of this manifold takes the place of 
a hazardous practice of splicing several 
extension cords to one master cord 
which might under certain conditions 
lead to disastrous fires and injury tc 


workmen on the rig. 
HOW TO— 


Protect fuel Connections 


In order to minimize possibility of 
rupturing flow lines or spigots on a 
compartmented trailer-mounted fuel oil 
tank which is hauled to the site of well 
pulling operations to service motorized 
equipment, one company found it ad- 
vantageous to terminate the lines at the 
draw-bar end of the trailer instead of 
along the side or exposed rear of the 
tank. 

Two separate lines, each protected by 


the channel iron frame of the trailer, 
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are brought up to the enclosed area 
formed by the joining of the frame mem- 
bers. Whether for fuel oil, cleaning sol- 


yent, or other liquids, each line is 


equipped with several valves or union 


connections to permit rapid connecting | 


to lines when withdrawing the fluids. 





The convenience of these centralized 
outlets is matched by the reduced fire 
hazard, for exposed valves or lines easily 
are ruptured or damaged by falling ob- 
jects or the rough handling to which 
they are subjected from time to time. 
The trailer draw bar has a hinged 
leg fitted to it, the latter being dropped 
down to support the trailer horizontally 
when the unit is set up at a location. 


HOW TO— 


Save lime in Servicing 
Enclosed Pumping Unit 


In order to save the pumper the time 
and trouble required to move heavy 
screened panels or guards whenever the 
wrist pins of a pump- 
ing unit must be 
lubricated, one com- 
pany has provided a 
small rectangular 
opening in each of 
the side guards 
through which he 
can operate 
grease gun. Theopen- 


the 





ing is reinforced 
with a rectangular steel 
to the expanded metal screen. Two 
hooks welded to the top of this 
frame serve as a hinge for the vertically- 
opening small door. The pumper, in 
shutting down the unit for servicing, 
causes the crank pin to stop opposite 
the opening, thus making it unnecessary 
for him to enter the enclosed area. 
The hinged panel is slightly longer 
than the opening so it will not swing 
on into the enclosure, causing the open- 
ing to remain closed until deliberately 


opened by the pumper. 


frame welded 
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Hawthorne Replaceable 
Blade Bits have by actual tests 
increased exploration drilling 
speed by as much as 33 1/3% and 
decreased bit costs over 50% 


““7ON THE DRILL’’ 
Bit Service 


Hawthorne Bits consist of 
a bit head assembly with 
three replaceable blades. 
Replacing worn blades is 
accomplished in a matter of 





minutes ‘“‘on the drill” with 
tools commonly available. Your supply of 12 sets of blades 
in a small box shown here weighs only 50 pounds. 

One bit head assembly will last for many sets of blades 
—many of these bit heads have been in service for more 
than eight months using more than 192 sets of blades per bit. 


‘*ROCK CUTTER BLADES*’ 
for ‘‘All-Formation’’ Drilling 


“Rock Cutter” Bits have 
proved capable of drilling more hole in 


Hawthorne 


soft formations in less time than any con- 
ventional type drag bit. Furthermore, these 
blades successfully drill broken forma- 
tions and many rock formations that have 
previously required roller bits. This means 
faster drilling, fewer round trips to change 
bits and lower bit costs. 

The cutter edges of “Rock Cutter” 
blades consist of a series of fingers so that 
each edge removes only a small portion of 





the total hole being cut. The formation is 


Patents Pending 


removed in small chips and pieces which 
are easily circulated to the surface. 

Hawthorne Replaceable Blade “Rock Cutter” Bits are 
available in a range of sizes to fit any drill. For full 
information write for our bit catalog today. 


P. 0. BOX 7299 HOUSTON 8, TEXAS 
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FORGINGS 
IMPROVE THE 


QUALITY 


PRODUCT 


STEEL 


OF YOUR 





Specializing in rough and semi- 


finished steel forgings for oil- 


field equipment manufacturers 


for many years, we have acquired 


the facilities and “know how” for 


producing fine forgings. Com- 


plete details on this specialized 


service will gladly be sent to in- 


terested operators on request. 
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A simplified method 
of carrying the blocks 
and similar heavy 
pieces of the pulling 
equipment is em- 
ployed by the crew 
of a West Texas well 
production service 
company. Near the 
base of the pulling 
unit mast is hung a 
small snatch block. 
When the job is 
completed at a well, 
the blocks are hooked 
to the small block, and when the mast is 
laid down, the blocks are picked up, re- 
maining in this position until the rig is 
set up at the next well. 

For general lease travel and short 
highway trips, this method of handling 
the blocks not only is convenient but 





To for employes at 
pumping wells, one company has de- 
vised an for the entire unit 
with a provision for servicing the stuff- 
ing box without the pumper entering the 
enclosed area. Panels are covered with 


promote safety 


enclosure 


| heavy wire mesh so that injury to the 
| employe by moving parts is eliminated 


At the front of the unit, side panels 


are drawn closely together leaving a 
space sufficiently wide for removing and 
replacing stuffing box packing, or serv- 
icing the horse-head when on the down 
stroke as the unit is shut down. 

The narrow panel closing this open 
ing is fitted with pin hinges on one side 
and a latch on the other, but designed 
so that the entire panel can be removed 
easily if necessary. By providing only 
this one service opening, the pumper, 
or repairman, automatically stands in 
front of the stuffing box safely clear of 
any part which is moving or which may 
move suddenly due to the weight of the 
after a shutdown 


sucker rods 








vow ro—Include Safety Gate on Pumping Unit 





vow ro—vimplily Carrying Tubing Blocks 





requires very little time for routine rig- 
ging up and tearing down. Inasmuch as 
stringing up the blocks and taking them 
down are among the first and last jobs 
to be done at a well, the system of hang- 
ing up the tools in this manner simpli- 
fies those operations appreciably. 
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Railroad tank car unloading rack capable of accommodating 61 cars, 12 of which may contain butane or propane, while the remainder contain natu- 
ral gasoline. The pressure in each tank car is equalized with the pressure of the tank receiving the product. 


a THE liquefied petroleum gas indus- 
try, whose phenomenal growth is al- 
most without parallel, there is room for 
many “firsts.” One outstanding “first” is 
Warren Petroleum Corporation’s Nors- 
worthy Terminal on the Houston Ship 
Channel ten miles east of Houston. This 
is considered the first liquefied petro- 
leum gas terminal of its kind designed 
and constructed to serve both land and 
sea outlets. Propane, butanes, and natu- 
ral gasoline are received from various 
sources through pipe lines, by railroad 
tank cars, and by tank truck. These 
products are stored at the terminal for 
disposition by pipe line to nearby re- 
fineries and chemical plants and by tank 
ship to the East Coast. 

From this terminal, the “S.S. Natalie 
O. Warren,” largest LPG tank ship 
afloat and the first constructed solely for 
transporting propane and other LPG, 
takes on her cargo of these products fo: 
delivery to Warren’s LPG terminal at 
Newark, N. J. Construction of this 70,- 


WORLD OIL 


THE LIQUEFIED PETROLEUM GAS indus- 
try has grown by leaps and bounds 
since its early beginning in 1926. 
LPG has become an important fuel in 
the daily economy of many industries 
and thousands of individuals. War- 
ren Petroleum Corporation’s Nors- 
worthy Terminal is only a part of the 
industry’s expansion program to meet 
the growing demands for LPG. The 
new terminal now has a capacity of 
57,000 barrels of LPG, and when 
present construction is completed, 
this capacity will total 67,850 barrels. 


000-barrel receiving terminal at Newark 
is nearing completion. It consists of 100 
tanks of 30,000 gallons water capacity 
each. 

Construction of the new propane and 
butane storage and pumping facilities 
which make the Norsworthy Terminal 


significant began in November, 1946, 


and was completed in August, 1947, by 
Delta Engineering Corporation of Hous- 
ton. Completion of this project provided 
storage capacity for 46,000 barrels of 
propane and 11,000 barrels of butanes. 
Forty-seven horizontal high-pressure 
storage vessels approximately 80. feet 
long and ten feet in diameter provide 
storage for the propane. Butanes are 
tanks. At 
this writing, construction has begun on 


stored in two spherical 
14 horizontal tanks to provide 10,850 
barrels additional propane storage, mak- 
ing an ultimate total storage capacity 
of 67,850 barrels of propane and butanes 
at the terminal. 

The terminal consists of two 100,000- 
barrel capacity spheroids, one 38,000- 
barrel capacity radial cone tank, and 
one 55,000-barrel radial cone tank. These 
four tanks, totaling 293,000 barrels ca- 
pacity, are used exclusively for the stor- 
age of natural gasoline. With the com 
pletion of the 14 horizontal tanks for 


propane storage, the terminal will have 
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a storage capacity of 360,850 barrels of 
all products. 


Barrels 
Natural gasoline storage 
I eae spn dw 6 => © 2°p +e ace 
Propane storage capacity...... 46,000 
Butane storage capacity....... 11,000 
Total storage capacity 
at present 350,000 
Additional propane storage ca- 
pacity under construction... 10,850 
Total ultimate storage 
er 360,850 


Receipt and Disposition of Products 


Natural gasoline, propane, and butanes 
are received at the terminal by pipe line, 
railroad tank cars and tank trucks. An 
eight-inch pipe line brings in the prod- 
ucts “batchwise.” These enter the pump 
house first through vertical pressure 
strainers, and then are metered and 
transferred to proper storage. The rail- 
road tank car unloading rack is capable 
of accommodating a maximum of 61 
cars, 12 of which may be propane or 
butane, and the remainder natural gaso- 
line cars. 

Natural gasoline flows by gravity 
through a 16-inch suction line to the 
pump house where it is picked up by the 
pumps and transferred to storage. Pro- 
pane from the railroad tank cars is han- 
dled in much the same manner through 
a ten-inch line. Pressure in the tank car 
and in the storage vessel is equalized 
before discharge begins. After the liquid 
propane has been removed from the tank 
car, the propane vapors in the car are 
removed with compressors until the 
pressure is 25 pounds per square inch. 

There are two tank truck docks capa- 
ble of loading or unloading natural gaso- 
line or LPG. Each truck dock is 
equipped with two 4-inch lines leading to 
the pump house: one line for loading, 
the other for unloading. A centrifugal 
pump at the natural gasoline truck dock 
transfers the product from the trucks to 
storage. This pump eliminates communi- 
cation between the pump house and 
truck docks and substitutes for the main 
truck dock pump. However, it is possible 
to use the pumps at the pump house for 
making this transfer. 

Design of the terminal makes the dis- 
position of these products equally as 
flexible as the receipts of such products. 
Normal discharge of products from the 
terminal is either by pipe line. to adjacent 
refineries or to Warren’s Texas City ter- 
minal or by tank ship to the East Coast. 
The Texas City terminal is capable of 
handling both natural gasoline and LPG. 
Ten horizontal pressure vessels similar 
to those at Norsworthy handle all pro- 
pane for distribution to the refineries and 
chemical plants in the area. From this 
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Calibration tanks used in checking and calibrating positive displacement meters. The relatively 

narrow necks at bottom and top of the tanks make it possible to obtain an accurate measurement 

of the tank’s contents. Fluid is pumped in at the bottom of the tanks and is displaced out the bottom 

by the compressor located between the two tanks. Temperature of the fluid in the tanks is determined 

by two thermometers built into each tank. This temperature is applied to correct the volume to a 
60° F. base to correspond with the temperature corrected volume indicated by the meter. 





r 


Exterior of the modern pump house. Constructed of structural steel and sheet metal, the pump house 

was built upon a very elaborate foundation which houses the pump wells located 18 feet below 

storage tank bottom. The incoming eight-inch pipe line is shown entering the pump house at 

extreme left. The high ceiling of the structure maintains a comfortable temperature inside, while 

the large windows provide ample light and ventilation. Basement of the pump house is ventilated 
by forced draft. 
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Neatness in appearance and efficiency in engi- 
neering design are well illustrated in the sym- 
metry of one propane tank battery. The vapor 
lines connect each tank so that a uniform 
pressure will be maintained in all tanks of the 
| battery. The six-inch relief valves on top of each 
tank are set to open at approximately 240 






Line up of propane storage vessels and flow 
control manifolds. Both discharging and re- 
ceiving lines may be seen at left. The control 
valves have been set at an angle to permit 
the engineer to make quick and easy 
changeovers. They are so located that he is 
able to tell at a glance exactly which tanks 
are open and which are closed. Sturdy struc- 
tural steel catwalks add considerable con- 
venience to the station engineer who must 
keep a regular check on each tank. 


terminal, natural gasoline can be loaded 
into tankers. 

The ship dock alongside the Houston 
Ship Channel has connections for load- 
ing natural gasoline, propane and butanes 
through 12-inch, 10-inch and 8-inch lines, 
respectively. The pump station is capable 
of loading the “S.S. Natalie O. Warren” 
with propane at the rate of 4000 barrels 
per hour. Loading is completed in about 
eight hours. 


Measurement and Storage 


Products arriving at the terminal 
through the eight-inch pipe line are 
measured either by storage tank gauging 
or by positive displacement meters, or if 
desired, by both. Receipts of natural 
gasoline and propane are scheduled 
somewhat on cycles; that is, the former 
product is pumped into the station until 
the supply storage is relieved, then a 
slug of propane is pumped into the line. 
Loss of products due to contamination is 
minimized by placing a slug of normal 
butane between the natural gasoline and 
the propane, since the slight contamina- 
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tion of natural gasoline by normal butane 
is more desirable than contamination by 
propane. The mixture resulting from 
commingling propane and normal butane 
is stored separately and marketed as 
LPG. 

Products are pumped about seven 
hours each day through the pipe line 
into the terminal. By knowing the vol- 
ume of the pipe line, the volume of a 
product to be pumped, the starting time 
of delivery from supply source and the 
rate of flow, the station engineer can de- 
termine when to be prepared to switch 
from one type storage tank to another 
with a minimum of contamination. The 
switch is made when the automatic 
gravitometer connected into the line in- 
dicates the expected change in specific 
gravity of the products being received. 
A drastic change in specific gravity of 
incoming products causes a siren to be 
energized, thus giving audible notice of 
the change. 

Approximately 225 pounds per square 
inch back pressure is maintained on the 
incoming pipe line by a regulator to pre- 


pounds per square inch. 





vent vaporization of any propane that 
may be in the stream. The drop in pres- 
sure across the regulator depends upon 
the product arriving at the terminal and 
the storage tank into which it is being 
pumped. To prevent the flow of propane, 
with a vapor pressure of 124 potinds per 
square inch absolute at 70° F., into a 
low-pressure natural gasoline storage 
tank, a thermometer element is placed in 
the line just downstream of the regu- 
lator. If propane should accidentally pass 
the regulator when the incoming stream 
is manifolded to low-pressure gasoline 
or butane tanks, it would vaporize and 
cause an appreciable drop in tempera- 
ture. This cooling effect causes the siren 
to sound_and gives the station engineer 
warning of such a condition. This pro- 
tective system reacts when the difference 
in temperature across the regulator ex- 
ceeds aa F. 

An interesting feature of the metering 
system in the pump house is the calibra- 
tion tanks, designed to check the accu- 
racy of the positive displacement meters. 
Dual sets of strainers and positive dis- 
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Products arriving at the terminal through the eight-inch pipe line enter the pump house through 

this manifold system. Note the two strainers and positive displacement meters at far left. Fluid can 

be diverted through either combination strainer-meter while the other is being inspected and cali- 

brated, thereby eliminating shutdowns. This manifold also contains the back-pressure regulator 

which maintains approximately 225 pounds pressure on the upstream line. To the right of the middle 

window and against the far wall may be seen the automatic recording gravitometer which continu- 
ously measures and records the specific gravity of incoming products. 


placement meters are installed in parallel 
on the eight-inch pipe line so that either 
meter and strainer combination may be 
repaired or inspected without interrupt- 
ing the flow of products into the ter- 
minal. This same dual system makes it 
possible to calibrate either meter without 
interfering with incoming products. 
These meters may be calibrated for natu- 
ral gasoline, propane or butanes. 

To make this calibration, it is neces 
sary to pump the product from a storage 
tank, through the metering system, into 
the calibration tanks and back into stor 
age. Circulation of the product continues 
until the thermal element in the meter 
(which automatically corrects volume to 
60° F.) is at the same temperature as 
that of the calibration tanks and storage 
tanks. When the temperature of the 
complete system is equalized, the calibra 
tion tanks are drained of fluid to a level 
that can be observed in the gauge glass 


on the lower seraphin neck. At this 
point, readings are taken on both the 
tanks and the meter. Fluid is again 


pumped from storage through the meter 
and into the calibration tanks until the 
level can be observed in the gauge glass 
on the upper seraphin neck. With the 
measurements complete, temperature of 
the tanks is measured.and corrections of 
volume are made to a 60° F. temperature 
base. 
Pumping Facilities 

The pump house is equipped with eight 
vertical centrifugal 
pumps are 100- 


electrically-driven, 
pumps. Two of these 
horsepower, each with a capacity of 320 
gallons per minute at a differential pres- 
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sure of 350 pounds per inch 
There are three 75-horsepower pumps, 
each with a capacity of 1400 gallons pet 
differential of 50 
Transfer of 


square 


minute rated at a 


pounds per square inch. 


products to and from the tank truck 
docks is handled by a 7'%4-horsepowe1 
pump. The remaining two pumps are of 
15-horsepower each, and are used to un 
load railroad tank cars. 

A unique feature of the centrifugal 
pumps is the method employed to release 
vapors from the pump suction wells. A 
standard automatic fluid drainer of the 
float type installed upside down 


When the drainer is filled 


Was 


with vapors 








only, a control valve opens, thus pe: 
mitting the vapors to escape through 
vent piping into the atmosphere. When 
the pump well is filled with fluid, the 
float rises and stops the venting. 
Flexibility of the pumps and storage 
facilities makes it possible to carry on 
several operations simultaneously. The 
terminal is designed to make possible 
the receipts of either propane or natura] 
gasoline railroad tank 
tank trucks, at the 
products arriving by pipe line alternate 


from cars and 
same 


while time, 


natural gasoline to propane and 


As these products arrive at the 


from 
LPG. 
terminal, it is also possible to load the 
“S.S. Natalie O. Warren” with propane 
or a tanker with natural gasoline. It is 
still possible, simultaneously with the 
operations above, to pump LPG or natu 
ral gasoline to Texas City or to nearby 
refineries. 


Laboratory Tests 


To insure the quality of all products 
Nors 
worthy Terminal, several tests are made 
The tests listed below 


arriving at and delivered from 
on each product 
for each of the three different type prod 
ucts are made before they are discharged 
into the terminal as well as before they 
are pumped from the terminal. On all in 
coming and outgoing shipments of natu 
following tests are 
vapor pres 


ral gasoline, the 
made: (1) distillation, (2) 
sure, (3) corrosion, (4) doctor test, (5) 
API (6) Saybolt 


color test. propane are 


specific gravity, and 
Tests made on 
(1) vapor pressure, (2) mercury freeze 
test, (3) cobalt-bromide 
(4) lead-acetate test for hydrogen sul 


moisture test, 


phide, (5) specific gravity, and (6) cor 
test. handled by the 


undergo the 


rosion Butanes 


terminal following tests: 


(1) vapor pressure, (2) weathering test, 





View of the newly-installed propane storage vessels, with railroad tank car unloading rack shown in 

the background. Ample space was provided during the original construction for expansion of propane 

storage facilities. Fourteen new propane tanks similar to those illustrated are now being added to 
those shown above, making a total of 61 high-pressure storage vessels. 
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ee When it comes to pipe line operation, LCP 





5% —LOW COST POWER—has an impres- ale 
sive record. Check costs! Low first cost of power- a — unt | 
driven equipment, low operating, maintenance and \ ge ee pam \ 
labor costs, s-l-o-w depreciation! Check conven- ae was vy Ow" 
ience! fewer repairs, a snap to transport, automatic % powt® er 
controls. Check dependability! Utility Electric -agttl 


Power provides smooth, uninterrupted perform- 
ance—tailored for the individual job, yet flexible 
for unforeseen requirements. Call your nearest 
Utility Electric Power Company for the free serv- 
ices of the Power Engineer. 

Yesterday's low price—today’s high value 


Box 1498, Oklehoma City, Oklachome 
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Manitold for the efficient control of natural gas- 
oline vapors. The top of each natural gasoline 
storage tank is connected to this manifold by a 
four-inch line. In addition, similar vapor lines 
are connected to the tank truck docks and to 
the railroad tank car unloading racks. Through 
this manifold, the vapor pressure in the storage 
tank and in the tank truck or railroad tank car 
is equalized when pumping from the truck tank 
or from the tank car into storage. When large 
withdrawals of natural gasoline are made, natu- 
ral gas is supplied to the particular tank from 
which the withdrawal is made to maintain pres- 
sure on the tank, Relief valves are installed at 
the manifold for each vapor line in addition to 
the large relief valve on the storage tank. 


(3) corrosion, (4) specific gravity, and 
(5) lead-acetate test. 


Safety Considerations 


Design and construction of the ter- 
minal included many safety features. 
Equipment handling propane exceeds 
many times the actual working pressures 
of the product. The horizontal propane 
tanks have a wall thickness of 0.84 inch 
or more, each equipped with six-inch re- 
lief valves set to open at approximately 
240 pounds per square inch pressure. All 
tanks have been painted to reflect a 
maximum of heat, thereby reducing the 
temperature of the product and holding 
down the vapor pressure. The propane 


system contains only steel valves and ° 


seamless pipe, tested to 1000 pounds per 
square inch pressure. An_ extensive 
grounding system on the truck docks, 
the tank car unloading rack, and on the 
tanks themselves eliminate sparks due 
to static electricity, and short- 
circuit lightning which may strike the 
tanks. 

Dikes have been constructed around 
all storage tanks and are capable of hold- 
ing almost double the capacity of the 
tanks which they enclose. An independ- 
ent fire system was installed to fight 


also 
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grass fires which might bring a flame 
close to the tanks. The area in the imme 
diate vicinity of the propane tanks has 
been completely covered with shell to 
growing. In the 
have 


prevent grass from 


pump house, adequate measures 
been taken to insure complete safety of 
operations. The electrical system is code 
for group one, class D (for hazardous 
locations), and all electrical motors are 
of the explosion-proof type. 

At the ship loading dock alongside 
the ship channel, equipment was installed 
to stop instantly the flow of products in 
case the loading hose ruptured. This is 
accomplished by a regulator which is 
held open by the downstream pressure 
The instant this downstream pressure is 
reduced, such as would occur in the case 
of a the hose, the regulator 


closes the 


break in 


line downstream 


until the 


pressure is restored. 


Origin of Norsworthy 


Norsworthy Terminal itself is not new, 
for it had its origin in 1933 when the 
total sales of all LPG in the U. S. 
amounted to less than 39 million gallons 
(928,000 barrels). Warren No. 1, the first 
tank, was constructed that year to han- 
dle the growing natural gasoline sales of 
the company. Until last year, the termi- 





Four of the eight vertical explosion-proof elec- 
tric motors that drive the centrifugal pumps 
may be seen above. Three lines from the dis- 
charge manifold provide outlets to propane, bu- 
tane and natural gasoline systems. The three 
motors in the foreground are each 75-horsepower 
and have a delivery capacity of 1400 gallons per 
minute against a differential pressure of approx- 
imately 50 pounds per square inch. 






nal handled only natural gasoline which 
was pumped through pipe lines to nearby 
refineries and shipped by tankers to 
more distant refineries for use as a blend- 
ing agent in the manufacture of motor 
fuels. Versatility of the storage and 
pumping facilities of the newly-expanded 
terminal permit it to continue to handle 
capacity volumes of natural gasoline 
while simultaneously handling increasing 
volumes of propane and butanes. 

Since the construction of the terminal 
in 1933 (the modern commercial LPG 
industry began in 1926), the total vol- 
ume of LPG produced and sold in the 
U. S. has soared to almost 2 billion gal- 
lins for 1947. This figure represents an 
increase over the preceding year of 30.3 
percent. Enlarged facilities of the ter- 
minal are only a part of the industry’s 
expansion program to meet the ever- 
increasing demand for LPG products. 
To realize the significance of the ex- 
panded terminal, the large propane tank 
ship, and the Newark terminal, it is 
necessary only to recall the domestic fue! 
situation in the East Coast and Middle 
West regions last winter. Through ex- 
panded facilities, Warren Petroleum Cor- 
poration will supply the East Coast with 
approximately 3 million more gallons of 
LPG per month than was available in 
that area last vear. 
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@ Today, as never before in our history, 
oil production is of key importance to 
the nation. Powered equipment which 
pumps “black gold” out of the earth 
must give peak performance in the vital 
job that lies ahead. That’s why Chrysler 
Industrial Engines are specified in so 
many makes of powered equipment— 
why they're called on for the toughest 
tasks around drilling rigs. Their horse- 
power has a pedigree of unfailing per- 
formance, backed by Chrysler’s engineer- 
ing and production skill. Yes, wherever 
gasoline engines are depended upon for 
flexible, economical power, users are find- 
ing that Chrysler Industrial Engines are 


Built For A Better Day's Work! 


RYSLER 


INDUSTRIAL ENGINES 





INDUSTRIAL ENGINE DIVISION, CHRYSLER CORP., 12200 E. JEFFERSON, DETROIT 31, MICHIGAN 
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Installing 


By F. E. MILLER 
Interstate Oil Pipe Line Company 


ener er 





LAYING OF test sections of aluminum 
pipe in areas of high corrosion losses 
is developing a special technique for 
handling the light pipe as well as for 
welding it. The author describes the 
laying of half-mile sections while the 
accompanying illustrations portray 
the special equipment required. 
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Enc initial installation of aluminum 
pipe in Interstate Oil Pipe Line Com- 
pany’s crude oil gathering system near 
Magnolia, southwest Arkansas, was suc- 
cessfully completed in mid-April. Con- 
struction of a second experimental line 
near Raceland, in coastal Louisiana, is 


expected to start during the second 
week of May. 

Assisting company personnel in the 
construction work are technical advis- 
ors and welding experts of the Alum- 
inum Company of America. 

The construction of these two instal- 
lations is part of a dual-purpose test 
which Interstate is conducting on alum- 
inum as a possible material for crude oil 
pipe lines. 

The first purpose of the experiment, 
to determine whether aluminum pipe 
welded under field conditions can with- 
stand normal pipe line operating pres- 
sures, was the subject of tests beginning 
at Magnolia April 9th. On that date, the 
first six-inch 
aluminum line withstood an 


quarter mile section of 


overnight 





FIGURE 1. Prior to welding, ends of six-inch 
aluminum pipe for Interstate Oil Pipe Line Com. 
pany’s experimental installation at Magnolia, 
Ark., were meticulously cleaned with carbon 
tetrachloride. Object hanging below workman’s 
forearm is the stainless steel back-up ring used 
during welding to keep weld metal from form- 
ing projections inside of pipe. 





water pressure test of 1000 pounds per 
square inch. The second quarter-mile of 
six-inch and the half-mile of four-inch 
line subsequently laid in the same gen- 
eral area were similarly tested. 

The second purpose is to determine 
the resistance of aluminum pipe to cer- 
tain types of corrosion. For this reason, 
each of the test areas selected was one 
in which a particular type of corrosion 
is an acute pipe line operating problem 

In the Magnolia area, hydrogen sul- 
phide laden “sour” crudes from the Dor- 
cheat, McKamie and Macedonia pools 
are responsible for excessively high 
rates of internal corrosion. In the Race- 
land area, salty, acid soil conditions 
along the banks of the intracoastal canal 
cause unduly rapid external corrosion. 

While the 
studies will not be 
many months, the initial installation of 


results of the corrosion 


forthcoming for 


aluminum pipe in the Magnolia area at- 
tracted considerable attention through- 
out the pipe line and related construc- 
tion and service industries, and was wit- 
194& 
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FIGURE 3. The filler weld has been completely 
made, and close observation will show that the 
finish weld has been made on the near side of 
the line. Type 43S aluminum filler rod was used 
to make all connections. This rod is shown rolled 
up in the welder’s left hand. Much of the alumi- 
num going into the weld comes from the pipe it- 
self. Ends of pipe are beveled at the factory to 
55 degrees (it was found that 30- degree bevel 
is satisfactory). A collapsible slip ring which can 
be withdrawn from the inside of the pipe is in- 
serted at the joint before the weld is made. 
This procedure prevents the molten aluminum 
from dripping through to form icicles inside the 
joint. The slip ring is retracted by means of a 
50-foot section of 14-inch steel pipe which is 
placed in the line prior to positioning the two 
ends. The beveled ends of each joint are first 
cleaned with carbontetrachloride, then polished 
with steel wool. This removes any film or coating 
which may be present at the time of the weld. 


nessed by approximately 70 outside ob 
servers. 

Part of this interest can be attributed 
to two precedents which the Magnolia 
project is believed to have established 
The initial section of six-inch line laid 
there is reportedly the first aluminum 
pipe to be placed in regular crude_ oil 
pipe line service, and the first aluminum 
line to be welded in the field by the 
relatively new “Heliarc” welding proc- 
ess 


Unusual Characteristics 


\side from the unusual number of ob 
servers, there were several character 
istics which identified the Magnolia 
project as an innovation in pipe line 
construction. First, there was a marked 
absence of the heavy machinery usually 
associated with pipe line building. The 
40-foot joints of 63S-T6 aluminum alloy 
pipe, weighing only 262 pounds, were 
moved into place by two men; and the 
line-up crew usually consisted of two 
men at the weld and one man at the fai 
end of the joint. Steel pipe of the same 
size and length weighs 759 pounds. 

To carry these weight comparisons 
further, the six-inch aluminum pipe used 
at Magnolia had the standard outside 
liameter of 6.625 inches, and a_ wall 
thickness of .280 inch. It weighed 6.55 


pounds per foot. Steel pipe of compar 
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FIGURE 2. Overhead welding, aluminum line, 
cut time required for making a bell hole weld 
on 6-inch aluminum pipe to 20 minutes by the 
end of the second day of construction on Inter- 
state’s experimental installation near Magnolia, 
Arkansas. At the beginning of construction, bell 
hole welds were requiring 45 minutes to com- 
plete. 








FIGURE 4. M. R. Rivenburgh, welding engineer, Aluminum Company of America, made all the welds 
on the four-inch aluminum pipe line installed along the banks of the Intercoastal Canal about 23 
miles from Harvey, Louisiana. Other Aluminum Company personnel aiding in this experimental 
project were B. J. Fletcher, chief engineer of the Development Division; E. T. Wanderer, head of 
Pipe & Pressure Vessel Section, Development Division; and F, N. Gordon, electrical engineer, Weld- 
ing Development. Shown above is Rivenburgh putting the finishing bead on one of the joints. On this 
particular installation, two complete welds were made. A stringer bead is run first. Melting point of 
63S-T6 aluminum, of which the line was made, was 1250° F. Heat of the arc created by 225 amps 
current is estimated to be about 6000° F. Such heat requires that the tip of the torch be water 
cooled, which is accomplished by a constant stream of water supplied by the generator engine 
radiator. Argon gas at the rate of 13 cubic foot per minute is flooded around the arc to prevent 
oxidation of the molten aluminum. 
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able dimensions weighs 18.97 pounds The center of attention, however, was 
per foot. The 4-inch aluminum line the welding process. In Heliarc weld- 
weighed 3.73 pounds per foot as against ing, a blanket of inert gas is constantly 
10.97 pounds per foot for steel. maintained around the arc and in con- 





FIGURE 5. Composite view of the welding scene along the banks of the Intercoastal Canal. It is 
here that the external corrosive resistance of the aluminum will be tested. This terrain (Delta Farms 
area) is noted for its corrosive soil conditions. The electric welding generator is shown at the far 
right with an electrical engineer at the controls. Different types of welds were made with slightly 
different current settings, although the normal current flow was approximately 225 amperes. Open 
circuit voltage across electrodes was 90 volts. The voltage dropped to about 20 volts when arc was 
made, The gas cylinder on the generator unit contains argon, an inert gas which flows at 15 pounds 
per square inch around the tungsten electrode. From this station, two men with 48-inch pipe tongs 
were able to rotate the entire 2600 feet of four-inch pipe while the welder made all welds roll joints. 
This procedure eliminated a bell hole joint on this particular line. Every joint in the half-mile line 
was welded at this station without having to move the welding equipment. Lightness of the pipe 
(with the same dimensions as steel line pipe, this aluminum pipe is 35 percent the weight of steel 
pipe) permitted the line to be dragged up the right-of-way after each successive joint was made. 





FIGURE 6. Dragging almost half a mile of four-inch aluminum pipe with a small side-boom cat 
tractor is easily accomplished as illustrated above. Boom on the cat is lowered and the winch line 
hooked around the flanged end of the line. With the tractor located perpendicular to the direction 
of pull, the line was drawn in with the winch. A two-inch test line was flanged to the four-inch 
aluminum pipe and, as shown above, was winched into position for connection into the test pump 
suction. No difficulty whatsoever was encountered in moving the 2600 feet of aluminum pipe. 
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tact with the metal that is being welded. 
The purpose of the gas blanket is to pre- 
vent oxidation of the hot or molten 
metal. The process is named after 
helium, the gas originally used, but 
argon is now employed. 

The argon gas is fed into the welding 
zone around a water-cooled tungsten 
electrode. This electrode is not consumed 
in the arc, so weld metal in the form 
of almost pure aluminum wire is intro- 
duced into, the arc by the welder as 
needed. The wire used at Magnolia was 
95 percent aluminum and 5 percent 
silica. There was no coating of flux on 


the wire 


Absence of Smoke and Sparks 


Because no flux is used in Heliare 
welding, there was a total absence of 
the smoke and sparks which usually 
accompany arc welding operations. The 
resulting weld is especially neat and un- 
marked by splatters and slag deposits. 

The chief technical difference between 
Heliarc and ordinary arc welding is 
that the Heliarc process uses alternating 
instead of direct current, plus a super- 
imposed high frequency electric current 
The are is white and extremely bril- 
liant. In fact, the are is so bright that 
extra dark glass is normallv used in the 
welders’ helmets. 

Two other precautions were observed 
by the Aluminum Company’s welding 
crew at Magnolia. Special care was taken 
in cleaning the bevels with carbon tetra- 
chloride preparatory to welding; and 
a wind shield was placed around the 
joint to prevent the blanket of argon 
from being blown away from the weld. 
The shield used at Magnolia consisted 
of three pieces of light plywood, notched 
and hinged so as to form a three-sided 
enclosure around the welder. A tarpau- 
lin hung over the pipe effectively closed 
off the ditch under the pipe. This shield 
proved satisfactory for the moderate 
winds which pervailed during construc- 
tion of the Magnolia line. 

Another extra step observed at Mag- 
nolia was the insertion of a back-up ring 
inside of the pipe at the weld. The 
purpose of this ring was to prevent 
molten aluminum from forming pro- 
jections inside the pipe. 

Finally, because of the higher heat 
conductivity of aluminum, substantially 
higher welding currents were used than 
are normally employed in welding steel 
pipe of the same size. Welders at Mag- 
nolia were using 250 amperes at from 
82 to 90 volts, as compared with the 
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“Oilwell” CT-1715C Rotary Drilling Unit equipped with 
hydraulic torque converter and the 171,-A Oilbath: Rotary. 


r 
W ITH most drilling costs on the up grade, it 
will pay you to start using the “Oilwell” CT-1715C 
Rotary Drilling Unit which has proved _ itself 
“cost cutter.” 

Its independent drive eliminates draw works 
wear for approximately eighty percent of the drill- 
ing time. The possibility of costly twist-offs is 
greatly reduced. It permits full use of the available 
horsepower of the hoisting engines for pump oper- 
ation and provides standby facilities for operating 
the draw works in event of hoisting engine failure. 


The hydraulic torque converter takes the place of a clutch 
and provides a cushioned flow of power with an un- 
limited selection of rotary speeds over a wide range. The 
unit can be started smoothly under full load and the 
hydraulic connection protects both the engine and the 
drill pipe. 


The gear box provides either a 1: 1.44 speed increase or a 
1.44:1 speed decrease, by interchanging the two shafts 
and gears. 


The “Oilwell” 17\4-A Rotary used in this unit has demon- 
strated its dependability and low-cost performance in 
drilling hundreds of wells. It has a dead load capacity 
of 200 tons. 


The vacuum brake, which holds the rotary turntable sta- 
tionary when desired, is automatically applied when the 
engine idles. 


Remote control engine throttle and brake control is 
mounted on a stand which bolts to the derrick floor 
at the driller’s position. 





" GT-1715C Rotary Drilling Unit 


pays its way with 


lower ailing co 






SPECIFICATIONS 


























“Oilwell’”’ Rotary Drilling Unit CT-1715C 
“Oilwell” Rotary 17'2-A 
Speed Ratios: 

ME Dis Ve. ees eee whee seca eooos ‘vee ee 

Come mem Cadet Manennee hoa 5s besos es uc dds ddevaueh eee 

eg reer er eee ‘ ore: 

Oil Capacities: 

ST ha cbenie a canoe ae muwcdamncee ..- gallons ll 

Caen ee ee Eh ads ook dee e owen Cann gallons 

Flexible-Coupling Housing ................ gallons 4 
Fluid Capacity of Torque Converter and Piping. .. . gallons gl, 
Fluid Capacity of Flexible Coupling (Spline Type). . pints l 
Dimensions: 

Height, Over Engine .... i! het at orca itarara ann 

Height, Bottom of Skids to Top « of Rotary S Caciubia aclela biter oe nae 

Length, Overall ..... sin ke dle Rena enae eee 

Width, lene iateie S PE CEE re 
Weight, Complete (Less capamsolh Drive hetenaneth 

Domestic ..... ... pounds 18,260 

MN Sa Succcteee Melucunas Hace daars teers pounds 19,660 





Ask your nearest “Oilwell” representative 
for the latest Bulletin R9-1146 on Rotary 
Drilling Units. 





OIL WELL SUPPLY COMPANY 
Branches Serving All Oil Fields 

Executive Offices—Dallas, Texas Division Ofices—Casper, W yoming 

Export Division Ofice— Columbus, Ohio . . . Dallas, Texas 

30) Rockefeller Plaza Houston, Texas... Tulsa, Oklahoma 


New York 20, N. Y. Los Angeles, California 


UNITED STATES STEEL 

















200-225 amperes and materially lower 
voltages used in arc welding steel pipe. 

Aside from the higher welding cur- 
rent and the added steps or precautions, 
the welding proceeded normally, with 
both rolling and bell-hole welding tech- 
niques being employed. 


Reduction in Welding Time 


One intersting development in weld 
ing technique was developed toward the 
end of construction of the six-inch line 
which resulted in a substantial reduction 
in welding time. Three rolling welds 
were made using a single bead instead of 
the two were used on a 
majority of the welds. The 
quired for these single-bead welds aver- 
aged eight minutes, as compared to the 
two- 


beads which 


time re- 


15 minutes needed to complete a 
bead weld. 

The time required for completing a 
bell hole weld was also reduced, primar- 
ily by perfection of technique. Bell hole 
welds on the six-inch line requiring 45 
minutes at the start of construction, were 
being completed in 20 minutes near the 
end of the second day. 

The initial water pressure test which 
climaxed the Magnolia project was 
started at 3:00 p.m. on Thursday, April 
8. At that time the first quarter-mile sec- 
tion of six-inch line was flanged off and 
filled with water under 1000 pounds per 
square inch pressure. The next morning, 
a group of Interstate and Alcoa person- 
nel made a foot-by-foot surface check 
of the line. No leaks or “sweats” of any 
kind were found, and there was no ap- 
preciable loss of pressure. 

Though construction of the Raceland 
line along the bank of the intracoastal 
canal will be primarily a swamp opcra- 
tion, the laying operations are expected 
to follow the pattern set at Magnolia. 


i 


The major difference will be that al 
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FIGURE 7. This photograph shows one of the 
aluminum flanges connected to a steel flange, 
each of series 600 and each of similar dimen. 
sions. Also illustrated is the test hookup, show. 
ing the test pressure attained, 1000 pounds per 
square inch. This pressure remained overnight 
to determine if any leakage occurred. This two- 
inch line connects into the discharge of the test 
pump. The plug valve shown immediately be. 
hind the gauge connection closed the pressure 
in the line. The minimum bursting pressure of 
each welded joint on four-inch 63S-T6 aluminum 
pipe is approximately 2200 pounds per square 
inch. While tested at 1000 pounds, this line will 
replace 2600 feet of the Interstate Oil Pipe Line 
Company's system which handles the oil from 
the Delta Farms and Bayou Perot fields at about 
700 pounds. One 40-foot joint was flanged at 
both ends and inserted in the line so it could 
be removed for inspection at some future date. 
Another test procedure involved welding alu- 
minum tabs to the pipe at the end of every sixth 
joint. To these aluminum tabs was attached a 
three-foot section of wire which will provide a 
means of taking electrical measurements to 
determine the degree of electrolysis. This line 
will handle about 20,000 barrels of oil per day. 


ee 4 








personnel, materials and equipment will 
have to be moved to the 
and barge. 

The completion of this second instal- 
lation will close the first phase of Inter- 
state’s aluminum pipe experiment. It has 
been demonstrated that aluminum pipe 


can be welded under field conditions intro 





FIGURE 8. After the line had been laid, it was tested by hydrostatic pressure to 1000 pounds per 
square inch. This two-cylinder, duplex, gasoline engine-driven pump equipped with 22-inch liners 
provided the necessary pressure. Suction of the pump was suspended in the canal, while the 
two-inch pressure line shown at left was connected into the end of the aluminum pipe. An hour 
and 15 minutes were required for the pump to fill the line. An aluminum flange, series 600, was 
welded on the far end of the four-inch line, and bolted to a companion steel flange. A swedge 
nipple, valve and pressure gauge completed the test set up. The valve remained open until the line 
had been purged of air. 
a pipe line that will withstand normal 
site by boat operating pressures. 

The second phase, that of determin- 
ing whether aluminum’s theoretically 
higher resistance to certain types of cor- 
rosion will prove superior enough to | 
offset the higher initial cost, will then | 
be given consideration. 
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Barrett* Coal-tar Enamels, because of their 

low moisture absorption under varying 

conditions of the soils, provide a constant, 

uniform and long-lasting resistance 

to electrical leakage. 

' Mechanically applied by modern 

| methods, these coal-tar enamels assure 

the proper continuity of the insulation. 
Electrical inspection improves the quality 

of application and the handling of pipe 

during construction and, together with 


a protective pipe coating of stable dielectric 





strength, makes cathodic protection 


“ economical. This combination permits 


ers 


ia. the use of a minimum number of cathodic 
a iat protection units, spaced the maximum 
ge FIELD SERVICE: The Barrett Pipeline Service ae ; 
ine | Department and staff of Field Service men distance, and a minimum investment 
are equipped to provide both technical in the complementary 


and on-the-job assistance in the use of 


lectrical protection. 
Barrett* Enamel. electrical p 


ial 
“5 A dependable proce- 
iy| THE BARRETT DIVISION dure when designing 


or ALLIED CHEMICAL & DYE CORPORATION 
to | 





corrosion-proof 
40 Rector Street, New York 6, N. Y. 


—s pipelines. 


*Reg. U.S. Pat. Off. 
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_ = FPC ratification of Trans- 


Continental Gas Pipe Line Company’s 


application to build an approximately 
1840-mile 26-inch line from Texas’ Rio 
Grande Valley to New York, need for 
additional pipe for both cross-continent 
natural gas and crude oil lines was un- 
derlined by FPC and eight state regus 
latory commissions in the Midwest and 
Appalachian area. The commission asked 
the Steel Advisory Council to take steps 
to assure steel for natural gas lines under 
the voluntary steel allocation program 
because of the shortage of gas supplies 
in many states last winter. A recent re- 
port by Bruce C. Clary, president of 
Stanolind Pipe Line Company, estimates 


that pipe for 17,219 miles of petroleum 
lines will be required between April 1, 
1948, and October 1, 1949. The Gas Ap- 
pliance Manufacturers Association esti- 
mates the requirements for proposed 


utility gas lines and 
lines to supply those 


mately 20,992 miles 


the requisite 





trunk 20-inch line from Corsicana, Texas, to 


systems at approxi- Patoka, Illinois, was put into operation. 


FPC also approved the 
Natural 
Alabama and pounds per square inch. The line con- 


Alabama- Tennessee 


pany to build in northern 


application « 


Gas 


The new line will pump a volume of 
f 100,000 barrels of oil a day under an 


Com- average pressure of approximately 700 


northern Mississippi approximately 


miles of line plus laterals, 


carrying 


3( million cubic feet of gas daily. 


136 nects the company’s system in Texas 


some and Oklahoma with its Great Lakes net- 


work in Illinois, Indiana, and Ohio, sup- 


Construction on the Michigan-Wiscon-  plving areas where oil is badly needed 


sin Pipe Line Company’s project to take and where shortages developed during 


Texas Panhandle gas to Detroit has been 1947. 


resumed after being 
time by litigation with 


shut 


ern Pipe Line Company. 


down 


FPC will begin hearings 


long gas transmission 
Gas Supply Company’s 


line from Texas Gulf 


oil carrier constructed 


line, 


855-mile 


Panhandle 


for a Another of the long crude oil pipe line 


East- 


projects is nearing completion of the 


second of its three spreads. The Basin 


on another 


Trunkline 
30-inch 


Coast to lowa. 
. . . - , os : ire ine me naa - , 4 
Meanwhile, the longest big-inch crude P#"Vy, and Empire Pipe Line Company is 


since the 


Pipe Line System being built by The 
Texas Pipe Line Company, Shell Pipe 


Line Corporation, Sinclair Refining Com- 


war, expected soon to be complete from Jal, 


Magnolia Pipe Line Company’s 650-mile N. M., to Wichita Falls in North Texas 


‘Pipe Line Construction Activity 























—————— ————— = ————— —$—$—$—$—$—————————————————————————————————————— — —vy 
Daily 
Pipe Capacity 
Length Size (Bbls., ; ; 
COMPANY Origin and Terminus (Miles (Inches) Cu. Ft.) REMARKS 
CRUDE OIL LINES ; wt 
Anglo-Iranian Oil Co., Ltd. Agha Jari field to Abadan refinery, Iran 56 20-22 |) 100,000 | Construction to st: at as soon as license to export pipe can 
25 8-10 If be obtained in U 

Buckeye Pipe Line Co. Fostoria to vicinity of Cleveland, Ohio 124 12 H. C. Price Co., Bartlesville, Okla., contractor. 

The California Co.. . ....| Rangely, Col., field gathering system..................05. 60 | 4-20 | | Work — way by L. E. Farley, Houston; scheduled to 

| } complete in Sept. 

Corporacién de Fomento de la 

Produccién : ....| Cerro Manantiales (Spring Hill) field to proposed marine ‘ | } 
terminal, Chile. : & Caer 50 Route and plans being considered. 
Gulf Refining Co., Houston Pi 
iulf Refining Co., Houston Pipe : ; ; : ; 
Line Division... Chester station and Sour Lake station loop, Upper Texas 15 1234 Work started late June by Carl H. Dunn, Ft. Worth; 
oo EE RR PO Ra ee BES ES ere Rake en | | completing in July. 
Humble Pipe Line Co. Ector and Judkins stations, West Texas al 13 6 big ecg ng aed by esp ap ae es. 
dessa, Texas. New line laid early in year: miles 
| of 8-inch. 
Talco field gathering lines, East Texas 11 8 | Reconditioning of line to be completed in July. 

Magnolia Pipe Line Co. Corsicana, East Texas, to Patoka, III. 650 20 100,000 | ——, hey ages — - ame. oF H. C. _ 
| artlesville, a., anc <lahoma Contracting Co., 
| _ Dallas, built line. 

Premont field gathering lines, Southwest Texas 24% 8 | Shanks and Eustace, Alice, Texas, completed project. 
Shawnee to Chandler, Okla... .. : 26 8 | Li -_ — rec on by Hern & Lock Construction Co. 
| alas; compieting mic uly 
Pan American Pipe Line Co. Arroyo Colorado River crossing, Willacy County, Southwest 8 Reconstruction completed by Altgelt Construction Co., 
Texas... ; 5 Corpus Christi, Texas; Witchita Falls, Texas. 
Tr - | i y 
Phillips Petroleum Co. Odessa, West Texas, to Phillips’ refinery, Texas Panhandle. 315 12 | Plans announced by company. 
Near Borger, Texas Panhandle.... Soya 2 5 | 3 | Vaughan & Taylor completing takeup job. 
Salt Lake Pipe Line Co..........| Rangely, Col..... | Contract for two stations on Rangely to Salt Lake City 
Hanna, Utah.... line awarded to Brown Lane Co., Palo Alto, Calif. 
| . , . 
Shell Pipe Line Corp. and The | Cushing Okla., to Wood River and Salem, Ill. 497 } 22 200,000 | Ozark Pipe Line System project due to get under way in 
Texas Pipe Line Co... : | October, complete April, 1949. 
Stanolind Pipe Line Co. Near Dallas City, Ill... 41 | 8&10 eee 
ion Co., Oklahoma City. 
Lost Cabin to Arminto, Wyo....... 22 | 12 | Pacific Pipeline & Engineers, Ltd., Los Angeles, completed 
| Slaughter- Drumright rive r crossing. Salt Fork of Red River ; | late June. s ¥ 
crossing and Prairie Dog Town Fork of Red River crossing) 1 16 R. H. Fulton & Co., Lubbock, Texas, has work under way, 
North Fork of Red River crossing and South Canadian River ; | _ to complete end of August. 
crossing. . pike ues 1% | 16 | Contract to be awarded, work completed by October 15. 
: . 
Southwest Texas Pipe Line Co....} Sinclair Damon station to Phillips’ Alamo refinery, South- 
west Texas ander 14 6 10,000 Brown & Root, Houston, completing preject. 
The Texas Pipe Line Co., Shell | Midland, West Texas, to Wichita Falls, North Texas...... 253 22 70,000 Second section of Jal-Cushing line due to complete early 


Pipe Line Corp., Sinclair Re- 
nee o., and Empire Pipe line | Jal, N.M..... 
0 
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July, Latex Construction Co., Houston, contractor. 
Station to be constructed on Jal-Cushing line by Brown 
Lane Co., Amarillo, Texas. 
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Pipe Line Construction Activity—Continued 




















| | | Daily 
| Pipe Capacity 
| Length | Size | (Bbls., 
COMPANY Origin and Terminus | Miles) | (Inches) | Cu. Ft.) REMARKS 
_ __ PRODUCTS LINES 
Sinclair Refining Co. %: Houston, Upper Texas Coast, to Arlington, North Texas, 264 10 25,000 | Line completed by H. C. Price Co., Bartlesville, Okla. 
with laterals to Dallas and Ft. Worth Extension of line 177 miles to Panov a, Okla., under way 
} by Pacific Pipeline & Engineers. Crude lines to Great 
Lakes being reconditioned and converted to complete 
system. 
Socony-Vacuum Oil Co. Malvern, Pa., to Binghamton, N. Y. i 155 8 18,000 Construction under way by Midwestern Constructors 
| Tulsa. Completion scheduled December 
Standard Oil Co. (Indiana) Terminal station at Cape Girardeau, Mo........ .| 2% 3-12 To be completed late September by Midwestern Contrae- 
| tors, Chicago. 
Terminal station at Peoria, Ill.............. 5 3-12 Completed by Midwestern Contractors. 
NATURAL GAS LINES 
Alabama-Tennessee Natural Gas | From TGT line near Selmer, Tenn., to Tuscumbia. Ala 75 10 |} 30 mln Approved by FPC. Application includes laterals to Cor- 
Co. Tuscumbia to Huntsville, Ala... .. eee 61 6 inth and Iuka, Miss., and Florence, Sheffield, Tuscum- 
bia, Muscle Shoals, Athens and Hartselle, Ala. 
| 
Arkansas Louisiana Gas Co. Mayfield casoline plant to Columbia gas treating plant, Ark. | 11340 6 | 4mln Snelling Company, Shreveport, La., completing early July 
Haynesville field to Columbia gas treating plant, Ark..... | 16 | 6 fl *| Construction being done by company personnel. 
1340 4% |/ 20 mln 
fe ; 
Cities Service Gas Co. Lyons, Kans., compressor station................ | Company crews installing two 170-HP booster engines, in- 
} } creasing capacity to 900 HP. 
Two miles east of Ellsworth, Kans................. | New station to be built. 
E] Paso Natural Gas Co. Plymouth and a. Urschel discovery, Upton County, West 110 20 or 24 25 min Line to be built by company crews, completed within 18 
Texas, to Jal, N. M RS Pe CRE Es BAC months from May, 1 
Home Gas Co... Horseheads to Dundee, N. Y.................. 25 | 10 | 
10 ee: 6, 12 Contract awarded te Britton Contracting Co., Ft. Worth 
Starting August. ; 
Hancock to Cocheeton, N. Y... 30 } 12 Contract awarded to Britton Contracting Co., starting 
| July. 
Dundee field, Watkins Glen, N. Y...................... } 1400-HP station to be built in July. 
Houston Pipe Line Co... . . Guy to point near Wharton, Upper Texas Coast........ 12 | 12 Takeup and salvage job completed by J. R. Stewart Co. 
5 18 Houston. 
Independent Natural Gas Co.....| Alvin area, Upper Texas Coast.................. 5 6 Completed by Association Contractors & Engineers, 
Blue Lake Field, Brazoria County, to Alamo Oil Co.'s Houston. ; ; 
Sweeny refinery, Upper Texas Coast................. 17% | 8 }) Completed by Associated Contractors & Engineers 
334 | 6 $ 30 mln Houston. 
1% | 4 
} 
Lone Star Gas Co.. Opelika field, Henderson County, East Texas, to Dallas. ... 100 20 Permission to build asked of FPC. 
Fox Central compressor station, Carter County, Okla... . . : 2400-HP units to be installed if FPC approval granted. 
Stations in Cook, Knox and Grayson counties, Texas. . . . 3620-HP units to be installed if FPC approves. 
Michigan-Wisconsin Pipe Line Co..| Hansford County, Texas nacunnenn to Austin field, Mich., | 1181 | 24, 22,18 | 325 mln | First spread of 225 24-inch miles shut down after 40 miles 
and Green Bay, Me a erboccina teaiascc ars | | completed by J. R. Horrigan Construction Co., Houston. 
} Work resumed and spread extended to 450 miles. 
ee ee , : na 
Mississippi River Fuel Corp. Loops on line from Monroe gas field, La., to St. Louis. .... 100 22 Spread completed by R. B. Potashnick, Cape Girardeau, 
} Mo. 
Northern Natural Gas Co. Point northwest to Sublette compressor station, Kans... .. .| 14 20 Work under way by R. H. Fulton & Co., ane Texas, 
12% 16 on 20-inch; 16-inch to start in Septembe 
Just east of Sublette, Kans. 19 8 Work starting in July. Brodie Saunas: Co., Hugoton, 
| Kans., contractor. 
17 8 | Takeup and relay job awarded to Brodie. 
Northern Oklahoma Gas Co. Perry to Otoe field, Okla........................000 7 4 | 2 min Wilson Construction Co., Tulsa, starting job. 
Oklahoma Natural Gas Co... Near Wewoka to Velma pool, Stephens County, Okla... . 66 16 } 80 mln | Contract awarded to Trojan Construction Co., Oklahoma 
k 67 | 12 City. Work starting August 1. 
Ohio Fuel Gas Co. Near Sugar Grove, Ohio...................... 40 | 20 Midwestern Constructors, Tulsa, laying 20-inch, taking 
97 | 16, 12, 10, up rest (all line R-501); to complete end of September. 
| §8,6,4 
bag compressor station and connection with West Ohio 97 Authorized by FPC. 
Gas Co. in Allen County, Ohio..... ; 
Pavonia station to connection in Crawford County, Ohio. 21 20 | Application filed with FPC. 
From line in Seneca County to point near Lime veniane Wood 40 20 | 
County at Toledo connection, Ohio......... 
Southern Union Gas Co... Loop on San Juan Basin-Albuquerque N. M. line.......... 38 12 Work under way by Delmar Spafford, Farmington, N.M. 
Tennesse Gas Transmission Co.. “. Lok Line Valve No. 60, Panola County, to MLV 45 26 Contract for looping awarded to H. C. Price and Co., 
| Bartlesville, Okla. 
From ML 55, Washington County, to point near Green- 15 26 
Se ree eee 2 
From west side Mississippi River to MLV 53, Chicot 
County, Ark. 10 20 COSY xe 
From oe 14, near Catlettsburg, Ky., to Cornwell sta- 89 24 | Contract awarded to Oklahoma Contracting Co., Dallas. 
tion, W. Va 
From MLV 46, south of Monroe, La., to MLV 42, Winn 45 | 26 | Work under way by company crews. 
Parish, | : 
From MLV 94, Green County, t to MLV 101, Boyle County, 63 | 26 Completed by Anderson Brothers Construction Co, 
_” Sih tO SAME IN ES He SAR aA aN REN ouston. 
Texas Eastern Transmission Corp..} Philadelphia, Pa...................0..00.00eceeeeeces 203% | 2 | Brown & Root, Houston awarded eontract. Midwestern 
6 8 | Constructors, Tulsa, subcontractor. Work to be com- 
1 | 6 pleted mid-July. 
From main line in Harris County to Stanolind’s plant in 20 | 8 Construction approved by FPC. Application includes 
Hastings field, Upper Texas Coast.................. changes in compressor stations, installation of additional 
From Little Big Inch to California Co.’s Southwest Gas 5 10 horsepower. 
Producing Co.’s plants in Hico-Knowles field, La....... 2 10 
From Little Big Inch to Silsbee field, Upper Texas Coast... 17K 10 
Trans-Continental Gas sai Line | From the Lower Texas Coast area to New York City 1840 | | 340 mln | Application approved by FPC includes 15 compressor 
ett eats eigarc | stations; scheduled to be ready for operation in fall of 
1950. 
United Gas Pipe Line Co......... Point near Jackson to point near Yazoo City, Miss......... 32 18 Takeup job completed by L. E. Farley, Houston. 
U.S.8.R. Government............ Kohtla-Jarvi shale mines, Esthonian Republie, to Lenin- 125 | | Government reported building line for completion in sum- 
oo) eS RI oP iekagl Sek RR a hn ene ey eS | | mer, 1948 
Western United Gas & Electric Co. | Compressor station at Elgin, Ill....................20045 4 | 1-12 Midwestern Contractors, Chicago, completed. 
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Latex efficiency is the result of a well- e 


ee 
saat 


4 


4 integrated organization with years of 
experience and specialization in pipe 


line construction. 


PRIMING 26” GAS 


LAID IN MISSISSIPPI 
Built by LATEX in 1947 


Age. : 


rd 


Yene 


Llelts 3 fe), ais @ 
Laurence H. Favrot 


LATEX CONSTRUCTION 


pe Lraclots 


OlL — GAS — GASOLINE — WATER PIPE LINES 
ORGANIZED 1936 
Geo. A. Peterkin 


LINE, 


ATLANTA, GEORGIA 


J. W. Sharman 











Empire Crust Company 


DEAN MATHEY 
Chairman of the Board 
FRANK V. BALDWIN 
Retired 
C. KENNETH BAXTER 


Chairman of the Board 
Deep Rock Oil Company 


EVERETTE L. DEGOLYER 
ee & MacNaughton 


GEORGE A, EASLEY 


Vice President, Salt Dome Oil Corp. 


DEAN S. EDMONDS 


Pennie, Edmonds, Morton & Barrows 


NEW YORK 


Capital Funds ......... $ 8,830,879.20 


Total Resources ....... 


Directors 


CHARLES S. GARLAND 


Alex, Brown & Sons 
Baltimore, Maryland 


ARCHIBALD A. GULICK 


Alexander & Green 


PAUL H. HUDSON 


Executive Vice President and Secretary 


JOHN L. LOEB, Partner 
Carl M. Loeb, Rhoades & Co. 


GRAHAM D. MATTISON 


Dominick & Dominick 
New York 





119,124,749.37 


HENRY C. BRUNIE 
President 
DONALD H. McLAUGHLIN 


President, Homestake Mining Co. 


JULIAN S. MYRICK 


Vice President, Mutual Life Insurance Co. 


CLENDENIN J. RYAN 


President, Big Horn Cattle Co. of Colorado 


ARTHUR A. SEELIGSON 


President, Transwestern Royalty Co. 
San Antonio, Texas 


JAMES H. VAN ALEN 


Vice President, Farrar, Straus & Co., Inc. 











Specialized experience is available for study and 
suggestions as to sound financing of oil properties. 





Main Office 
120 BROADWAY, NEW YORK 


MEMBER FEDERAL DEPOSIT 








Fifth Avenue Office 
680 FIFTH AVENUB 


INSURANCB CORPORATION 
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PIPE LINE HINTS 











$10 is paid for each illustrated acceptable contribution. Mail 
to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 


vow ro—Lonstruct Device for Straightening Small Diameter Pipe 


In salvaging small diameter line pipe, 
it frequently is the case that many of 
the joints will be bent slightly. If a 
hydraulic pipe straightener is not avail- 
able, many of the crooks can be 
straightened with a simple device such 
as that illustrated. This device was con- 
structed from a discarded automobile 
wheel, a pair of pipe flanges, a few 
short lengths of 1%-inch pipe, some 
two-inch angle iron, and a few bolts. 

The two pipe flanges were drilled so 
that the holes lined up with the holes 
in the wheel hub. Short pieces of one- 
inch pipe were welded to the neck of 
each flange to form a supporting axle 
for the wheel. Bearings for the axle 
were made from short pieces of 1%- 
inch pipe mounted on top of two A- 
frames also made from 1%-inch pipe. 
Two-inch angle iron formed a base for 





the frame and provided a means of an- 
choring the wheel assembly to a long 
2x12-inch timber, 

A piece of 1%-inch pipe flattened on 
each end and bent at right angles to 
the pipe was bent into a loop as shown. 
Holes drilled in these flat ends made it 
possible to bolt the loop to the 2x12. 
In straightening a piece of bent pipe, 
one end of the pipe joint is placed under 
the loop, while the bend is placed over 


vow ro—vimplily Handling of Spare lire 


The problem of handling the large 
mounted truck tires on pipe line weld- 
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a change has to be 
made on the the field fre- 
quently assumes major proportions, par- 


ing trucks when 


road or in 


ticularly if man power is limited at the 
time. One company employs a unique 
spare tire carrier which is set up directly 
behind the cab of their welding unit. In- 
stead of relying on special brackets re- 
quiring accurate alignment or position- 
ing of the tire, and which sometimes re- 
quire that the tire be lifted a short dis- 
tance to get it into its position, a col- 
shown, is em- 


lapsible mounting, as 


ployed. 


Made of heavy gauge sheet steel, the 
side of the carrier is hinged, this section 
being dropped down to provide a small 
ramp over which the tire can be rolled 
either up or down. When the spare is 
replaced in its position, nuts on the long 
threaded bolts on either side of the 
rack are drawn up tightly, squeezing 
the tread and preventing any move- 
ment or chafing of the tire when the 


truck is in motion. 


the wheel, providing considerable lever- 
age with which to rebend the pipe. One 
man usually can correct bends in pipe 
up to two-inch, but two men may be re- 
quired for larger pipe. 


HOW TO— 


Build Airplane Signal 


When walking-the-pipe-line gave way 
to flying-the-pipe-line, there arose the 
problem of communications. Often it 
was necessary to instruct the pilot to 
land, turn back, etc. One pipe line trans- 
mission company installed airplane sig- 
nals at various points along the line for 
this purpose. 

A 20-foot square table was constructed 
of light pipe frame and wooden decking 
white to contrast with the 
ground. Three 2x15-foot rectangular 
frames of 1%4-inch pipe were suspended 
two inches above the table top to form 
a large “H.” Orange-painted canvas 
duck cut to fit the inside of the frames 
was attached to the long side of the 
rectangles with light metal clips. The 
clips were free to slide along the pipe 


painted 





permitting the canvas to be stretched 
the full 15-feet of the frame or to be 
bunched at one point. 

The Jntters “E" “3” “kh. 206 OE 
could be formed or orange canvas 
against the contrasting background of 
the table permitting four different mes- 
sages to be given the pilot. 
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wow ro—Lonstruct Cover to Protect 


Where valves on vent lines are sub- 
ject to tampering, a simple cover which 
will also protect the valves from the 
weather may be made from a 55-gallon 
drum. The usual concrete box is made 
around the valves with a three-eighths- 
inch by two-inch plate grouted into the 
top of the walls. A 55-gallon drum is 
then cut in half through its vertical cir- 
cumference with a welding torch. A 
three-eighths-inch by one-inch plate is 
welded to the edge of the half of the 
drum to make a smooth, flat surface. 
The other half of the drum may be fab- 
ricated in the same manner so that one 
drum will supply material for two covers. 


Hinges are welded to one side of the 
drum half and the staple for the lock 





to the other. The strip of metal around 
the top of the concrete box serves as 
an attachment for the other part of the 
hinges and the lock assembly. A master 
lock is so that only authorized 
persons will have access to these valves. 


used 


now ro—Drain Dil Splashes at Bleeder Cocks 


Installation of bleeder cocks and 
drainage system on the side of a small 
insulated oil tank in such a way as to 
minimize and confine splashing of oil 
tank and over 


down the side of the 
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surrounding ground was accomplished 
in a neat manner at one pipe line station. 

From a two-inch riser, the latter ex- 
tending to the top of the tank and open 
at the top, were brought out horizontal 
nipples fitted with tees and rectangular 
funnel shaped splash troughs. These col- 
lecting pans, made of galvanized sheet 
metal, fit up closely to the bleeder cocks 
and are open at the front to permit the 
gauger to insert and fill his sample cans. 
Waste oil drains into the riser and on 
down into a common waste oil collect- 
ing system common to the adjacent 
tank battery. The system is built flex- 
ibly, the individual horizontal drains be- 
ing swung out whenever necessary for 
cleaning or repair. It contributes much 
to the general cleanliness and reduced 
fire hazard at the tank battery installa- 


tions. 





HOW TO— 


Regulate Pressure’ Load 


The diaphragm of weight-loaded pres- 
sure regulators may be loaded by pres- 
sure to replace the lever and weights 
by a unique system which employs a 
second regulator. Downstream side of 
the regulator shown is to the left, where 
a half-inch line with a needle valve is 
connected tothe bottom of the diphragm 
chamber. When the pressure is equal to 
the weight of the diaphragm plates, the 
valve assembly and the pressure ap- 
plied on top, the shaft of the valve will 
move downward and the valve will close. 

Pressure on top of the regulator dia- 
phragm is supplied by a small reducing 
regulator which is connected to the 
high-pressure side of the main regula- 
tor. It drops the pressure down to the 
desired value by means of a small spring- 
loaded diaphragm. By using a small 
constant bleed cock, shown above the 
cross on top of the main regulator, a 
constant pressure is maintained on the 
upper side of the diaphragm. If it is 
change the outlet 
regulator, the set 
the spring ten- 


necessary to pres- 
sure of the 
screw which 
sion on the small regulator is moved up 
or down the required amount. 


main 
controls 








asthe if 


always” 















Completely Air Conditioned 


LOMA ALTO - LAWN - LAKEWOOD HOTELS 


4518 LEMMON AVE. e 3718 LEMMON AVE. e 1818 ABRAMS ROAD e DALLAS 
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GOOD LOOKING 
TAILORED TO FIT 


Sturdy fabrics in vat dyed 
suntan or mauve shades, 
smartly styled and carefully 
made to fit. Buy your regular 
size—they launder beautifully 
with minimum shrinkage. 
Shirts in half sizes, 14 to 17; 
Pants in 28 to 44 waist sizes. 


IF YOUR DEALER CANNOT 
SUPPLY YOU WRITE TO 
CARL POOL MFG. CO., 
SAN ANTONIO 
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vow ro—Duild Pipe Line Cross-Over Bridge 


Around compressor stations, pumping 
stations, and pipe line terminals, it is 
usually necessary to provide walkways 
or cross-over bridges over large diam- 
eter pipe lines which are located above 
ground level. The type of cross-over 
bridge illustrated was standardized and 
made in quantities which considerably 
lowered the cost. 

On either side of the pipe line was set 
concrete steps of sufficient height to 
clear the highest elevated line around the 
station. These steps can be prefabricated 
in one shop to facilitate mixing and 
pouring the cement. The metal bridge 
was also fabricated in the shop and in 
sufficient numbers made to fill all re- 
quirements around the station. 

The handrail and supports were made 
from one-inch piping. A piece of angle 
iron was set in the concrete across the 
upper edge when the form was poured. 
The metal bridge was tack-welded to the 


angle iron piece which held it in place. 
Longitudinal strips of metal welded so 
their edges face upward formed the foot- 
ing surfaces. 








vow ro—lompensate for Pipe Line Expansion 


In a pressure maintenance project op- 
erated by a major producer, expansion 
and contraction of pipe lines under wide 
temperature range of the atmosphere, 
and the top soil, encountered extreme 
stresses in the smaller lines which were 
overcome by inserting a large diameter 
loop standing upright in the air. Where 
the pipe raises from the ditch, there is 
a narraw and quite long concrete lined 
trench in which heavy duty pipe line 
flanges are placed that connect the ex- 
pansion loop to the pipe line. 

So that the loop will remain upright, 
guy lines are attached to the top of the 
wide bend and anchored to posts set 
several feet distant. Tension on the guy 
lines is maintained with standard turn- 
buckles, one on either side of the ex- 
pansion loop. The open concrete ditch 
is supplied with removable steel covers 
made in sections to provide maximum 
convenience for men in the pipe line 


and repressuring crew. The pipe is free 
to move in the ground, not being an- 
chored at any point, but all expansion 
and contraction are absorbed by the 
“aerial” loop. 
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MEN OF PETROLEUM... PIPE LINE MAN...A i 
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thousand barrels of black crude, 
pumped from the oil fields to refineries or tanker ports, flow through 
this pipe daily. Sometimes the pipe is carrying natural gas, sometimes 
it carries refined products to storage tanks or shipping docks. The 
pipe line man makes sure it’s doing its job right. Here he’s checking 
welds on one of our lines that’s 176 miles long. He’s taking gamma- 
ray pictures of a weld, looking for defects. In the office, telemeters 
can give him flow readings at a point nearly two hundred miles 
away, help him watch the progress of precious petroleum on its way 
to people and industry. 
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“DERRICK” 
CHROME CLAD 
STEEL TAPE 











EASY-T0- READ 
@ MARKINGS THAT 
ARE DURABLE 


Ideal for measuring the 


casing standing in a derrick. 





Special hook at the end of 
the extra strong steel line 


fastens readily to pipe. The 





line is covered with rust- 
resistant rane that will 
not crack, chip, or peel _— 
easy-to-read jet black mark- 
ings won't wear off. Order 
through your supply house. 
Write for free catalog. 


GEKA 


THE LUFKIN RULE CO., 
SAGINAW, MICHIGAN, New York City 
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vow ro—Mount Chemical Drums for Gravity Flow 


To provide a constant and full flow 
of cleaning solvent for the tester in the 
pipe line lab, drums of solvent may be 
placed on a supporting platform outside 
the building, high enough that the ma- 
terial can be drawn from the containers 
by opening a spigot over the sink when 
cleaning centrifuge and testing glass- 
ware. 

Full drums of solvent are equipped 
with fittings in the bung hole 


which in turn have connections for at- 


small 


taching copper tubing leading to a man- 
ifold and the supply line entering the 
pipe line laboratory. A davit is placed 
on one supporting post of the platform 
so that a small hand winch may be used 
for raising the container and setting it 
in the cradle before making the outlet 
connections. 

The supporting platform is made from 
214-inch pipe while the supporting corner 
fitted is 
three-inch pipe. leg is 
flanged so that full throat opening of 
the three-inch pipe is provided. A similar 
the 2'4-inch 


the davit is 


Top of 


post in which 


this 


flange is welded around 
pipe so that several feet extend into the 


three-inch leg, thereby providing ade- 


now tro—Install Working 


The operator using a welding truck 


frequently finds it necessary to shape 
light metal, straighten rods or form 


metal, which may be done more easily 


when an anvil is available. One com- 
pany places a flat bar of 1%4-inch steel 
on the corner of the truck bed so that 
these operations can be done at any 
time. This bar of steel is approximately 
eight inches by 12 inches, smooth on 
top, and welded to the skid-proof floor 
of the truck. 

At the same time, the welder may re- 
quire the use of a pipe vise, and to hold 
material solidly and firmly in position, 
a steady-rest is placed on the bed of 
the truck perhaps a foot inward from 
the pipe vise. This rest is in the form 
of a “V” block, mounted on a heavy 
threaded stem which may be adjusted, 
up or down, in a large nut welded to 
the bed of the truck. 

The operator of this truck has also 









c—wEn 


quate support for the davit as well as 
making it possible to rotate the davit 
through 360 degrees. Since these chemi- 
cals last for several weeks, it is well 
worth the extra time it requires to lift 
them on top of this platform for the 


convenience which results. 


Tools on Welding Truck 


added a convenient means for climbing 
upon the bed of the truck. A 
rung made from salvaged three-fourths- 


vertical 


inch sucker rod was welded to the wide 
protection plate on the rear of the truck. 


On the surface of the truck bed, a 
hand rung was welded of the same ma- 
terial. With the aid of these two de- 


vices, the welder or helper can easily 


and safely get aboard the truck. 
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.. prospecting in the Laochunmiao 


(Old Man’s Temple) field of Northwest 
Kansu 


Province, was started about ten years 


ern China in the Gobi desert, 


ago and to date a total of 34 wells have 
been drilled, 19 of 


The field is producing approxi 


which are flowing 
wells 
mately 2000 barrels per day, which is 
being refined at the Chinese Petroleum 
Corporation’s modern refinery. Evidence 
of the productivity of the sands is that 
no dry hole has been drilled on the struc 
ture known as the Kunghsingshan Anti 
cline. 

Results achieved during the past ten 
years can be seen as one enters the main 
gate of the Laochunmiao field character- 
ized by the four giant pillars which 
dominate the desert landscape. Here are 
the lofty towers of the refinery, the tank 


farms, derricks, pipe lines, modern 
offices and houses for personnel, the big 
machine shop, electric power station, and 
the commissary buildings. 

One of the disadvantages encountered 


by workers in the Laochunmiao field is 


Above picture shows surface structure of the 
anticline which is called the Kunghsinghan. Left 
to right, south flank to north flank. 
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the rigorous climate of the region, where 
temperatures during five long winter 
months average about four degrees be- 
low zero Fahrenheit. However, the cli- 
mate is dry and fresh snows assure an 
abundant supply of water 

As in other oil areas throughout the 
world, development of the Laochunmiao 
field has been retarded due to shortages 
of material, both drilling equipment and 
tubular goods, which impede the work 


More 


than two years after the war China’s 


ing out of an orderly program. 


petroleum industry appears to be in 


worse shape than during the conflict, 





By K. C. LU 


when every effort was made to produce 
as much crude and refined products as 
possible. Factors outside the industry are 
responsible for the situation as the in- 
dustry itself is increasing production, al- 
quantities to 


though not in sufficient 


meet the country’s growing demand. 


Development of Laochunmiao Field 

Work was begun in the Laochunmiao 
field in the spring of 1939. The discovery 
well, drilled with cable tools, was com 
pleted at approximately 420 feet, topping 


the “K” 


sand, as a small pumper. Six 











_Athentiths Atradline 


ENGINEER K. C. LU typifies the new spirit of China 
which is driving its young men along the path of indus- 
trial progress. Graduating in 1933 with a B.S. degree in 
engineering, he worked several years in the coal regions 
of Kansu Province. In 1940 he became interested in his 
country’s oil possibilities and joined the Kansu Petro- 
leum Administration, later gaining experience with a 
Shell Oil Company unit. He is now petroleum engineer 
for the Chinese Petroleum Corporation and believes his 
country is destined to become an important oil producer. 
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Old cable tool derrick reflected in the crude oil storage which was a natural open pool in 1941 


other shallow wells were completed in 
1940 and 1941. 

The first attempt to tap deeper pro 
duction was successful when the No. 4 
well was drilled in 1941 to approximately 
1350 feet, topping the prolific “L” sands. 
However, the well came in out of control 
and caught fire after producing an unde- 
termined amount of oil. Three additional 
wells drilled to the same pay also blew 
out and later bridged over after produc- 
ing an estimated 700,000 barrels, some of 
which was impounded in an earthen stor- 
age pit. 

Two small rotaries were introduced in 
1943, as well as additional facilities and 
at the end of 1947 a total of 20 wells 
drilled to the deeper horizon or “L” 
sands had up to the end of last year, pro- 
duced almost 3 million barrels of crude. 

The field is on a high plateau varying 
from 7800 to 8500 feet in elevation, 
making the brilding of roads and con- 
struction of houses and rig sites ex- 
tremely difficult due to inadequate trans 
portation facilities. The main supply cen 
ters are from 75 to 400 miles distant in 
Chiuchuan and Lanchow and _ supplies 
are hauled over the Old Silk Highway, 
the only main road in that part of the 
country. Into this area it was necessary 
to transport equipment and materials 
and all supplies at the rate of 3000 tons 
per month. Staff members and workmen 
totaling about 5000 persons had to be 
housed and fed. 

Several pay zones have been found 
within the Kunghsingshan Anticline, 
which is considered the highest devel- 
oped oil field, from point of elevation, in 
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the world, being from 500 to 1000 feet 
higher than the Wilson Creek field in 
Colorado. Oil seepages are to be seen in 


many parts of the anticline. 


Oil Occurrence 


The Shih-You-Ho (Rock Oil River) 
cuts through the center of the Laochun- 
miao field which apparently accounts for 
the seeps, the largest of which is located 
in the Kanyouchuan, or Dry Oil Spring, 
close to the axis of the structure. 

\ surface study of the field provides 
zood evidence that the source of the oil 
is the sediments of the Upper Paleozoic, 
Lower Mesozoic and probably the Car- 
boniferous. According to some. geolo- 
cists, the Permian beds are continental 
in origin as are the Triassic, Jurassic, 
and the Cretaceous. The lower Car- 
honiferous beds rest unconformably on 
the metamorphic rocks of the Chilian 
mountain series and seem to be lower 
Paleozoic in age. 

In view of the nature of the Laochun- 
miao field structure as an asymmetrical 
advance fold in front of the northward 
overthrust Chilian mountain range, it is 
believed that the entire advance belt of thi 
structure represents an incipient thrvst 
in advance of the main range and that 
the oil originated in the Carboniferous 
rocks deep under the Chilian mountain 
front and migrated up into the Tertiary 
rocks along the fractured belt of the 
thrust plane, which almost certainly 
would be found to be a definite fault in 
the deeper rocks. 


Late Tertiary or early Quaternary 


rocks are gravels and sandy gravels of 





creat thickness that have suffered much 
of the deformation that produced the 
anticline and now stand with dips as 
high as 80 degrees. The principal for- 
mation penetrated is the Red Beds of 
Tertiary age which outcrop at several 
points on the structure. A feature of the 
anticline is the white and light vellow 
sandstones which form conspicuous 
markers in the field. Just below the Red 
Beds is a zone of dark chocolate colored 
shales followed by gypsum beds about 
75 feet in thickness, below which lie the 
main producing sands in the “L” zone 
known as L1, L2, and L3. 


Structural Features 


The Kunghsingshan structure is an 
asymmetrical anticline sloping between 
12 to 18 degrees along the south flank 
and dipping sharply between 60 and 68 
degrees along the north flank. The crest 
of the structure is believed to lie some- 
where near the center of current de- 
velopment. The structure is faulted along 
its axis and east of the crest. 

The subsurface as revealed by the drill 
closely conforms to the pattern outlined 
at the surface, although the highest point 
of the producing sand 1s approximately 
2100 feet south of where it should be 
expected. 

The shallow “K” sand found at about 
500 feet averages about 12 feet in thick- 
ness, while the “LL” sand series, including 
1.1, 12 and L3, are estimated to have 
a productive thickness of about &5 feet. 

One well has been drilled on the struc- 
ture to 3000 feet and has picked up an- 
other sand designated as “M” sand with 
an estimated thickness of 56 feet at a 
depth of approximately 1560 feet. This 
sand outcrops about 15 miles north of 
the field and shows a total of more than 
100 feet of clean, white crossbedded sand 
in several beds separated by thin shale 
streaks. 

At the western end of the Shihyoukou 
structure, there is another sandy outcrop 
which lies below the “M” sand and 
which appears to have good producing 
possibilities. This sand will be tested 
when heavier equipment is available. 


Drilling Practice 


Laochunmiao field wells are shallow 
and formations medium to soft, com- 
prised primarily of clays and_ shales. 
Lack of adequate mud poses a major 
drilling problem. Ordinary mud is used 
down to the sand but, in view of the 
heavy pressures which resulted in blow- 
outs in early wells, weighted mud is used 
for drilling in. Weighting materials must 


be procured locally. At first hematite 
was used but with poor results. Barite 
was then used and found excellent for 
controlling gravity and viscosity. Since 


WORLD OIL « July, 1948 


























no instruments are available to test mud 
mixtures, the pH value and water loss 
has been impossible to estimate. Regard- 
less of how carefully muds were mixed, 
it was difficult to keep them in condition 
and the loss of valuable weighting ma- 
terial has been high. Some progress has 
been made in isolating sections where 
trouble has been encountered and now 
mud of 1.4 to 1.6 specific gravity is used. 
Chemical shortages still make it difficult 
to obtain the ideal mud for all conditions. 

Well locations are cleared off to pro- 
vide 80 by 150 
cellars are dug and 80-foot steel or 122- 


space feet. Ten-foot 
foot homemade derricks are mounted on 
concrete substructures which provide 
eight feet of working height. This allows 
for installation of well-head control 
equipment. Suitable connections on the 
well-head permit open circulation under 
pressure when drilling in. 

Initial hole is carried through the sur- 
face gravels to a depth of 330 feet and 
1034-inch conductor pipe is set and ce- 
bottom. The 
seven-inch pipe is usually set to case off 


the “K”’ 
of the sl 


mented on next string of 
sand zone and is landed on top 
sands between 1400 and 1650 
feet, varying with position of well on 
structure. Cement is allowed to set three 
days and then the shutoff job is tested 
and additional squeeze cementing is done 
if found necessary before drilling in. 
Because of previous blowouts the utmost 
care is exercised in the mud program for 
completion. Wells are usually bottomed 
about 63 feet below the base of “LL.” sand 


(L3 An 


perforated and slotted alloy liner is set 


sand). electric log is run. A 
with packer on the bottom and the heavy 
mud is displaced by fresh water. 

The 


the drilling of ten wells per year but it is 


development program calls for 
unlikely that this goal will be achieved 
due to a lack of practically all materials 
and tubular goods which must be im- 
ported and also because of the cold 
weather which restricts actual drilling to 


about eight months out of the year. 


Production and Reserves 


At the end of 1947 the Laochunmiao 
held 2,760,403 


Fourteen of the 34 wells that have been 


had produced barrels. 
drilled are capable of yielding oil, but 
only 11 are producing regularly, all the 
oil being produced from the “L” sands 
with the exception of a few thousand 
barrels which is produced from the shal- 
“K” horizon. 


According to an original estimate the 


low er or 


held is capable of producing more than 
7) million barrels. This estimate is based 


on an average sand thickness of 85 feet, 
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General view of a well cleaning with typical skid dewaxing unit and tripod 


20 percent porosity, and 60 percent re- 


covery. A later independent estimate 


places the productive area at 3000 acres 
and ultimate recovery of 180 million bar- 


rels from the “L” sands 
During 1947 the 11 producing wells 
averaged 1700 barrels per day for an 


average of 155 barrels per day per well; 
but some of the older wells are making 
less than the average. Initial production 


of recently completed wells has been 
gauged at 300 barrels per day and they 
have flowed at this rate for an average 
of two months. All wells are produced 
by natural flow through choke continu- 
ously for from eight to 12 hours daily, 
sizes of chokes ranging from one-quarter 
to five-eighths inch. Recently, smaller 
three-eighths inch chokes have been in- 
stalled and the wells allowed to flow for 
from 15 to 20 hours with better results. 
A series of tests showed that choke size 
could not be reduced below the smaller 
diameter cited without increasing gas/oll 
ratio, due to the high viscosity of the 
oil. Because the field is of the dissolved 
gas drive type, gas/oil ratio plays an im- 


portant part in producing practices and 


engineers keep a close check on this 
TABLE 1 

Month Production in Barrels 
January 24,847 
February 23,550 
March 26,740 
April 27,070 
May 29,139 
June 32,600 
July 30,732 
August 39,608 
September 32,200 
October 41,425 
November 32,483 
December 37,451 
Total 377,451 


factor. At the end of 1947 gas/oil ratios 
ranged from 300 to 1400 feet with an av- 


erage of 750 cubic feet per barrel. 


High Paraffin Content 


Oil from the Laochunmiao field has a 
32.2 


a yield of 21.5 gallons of gasoline pet 


high paraffin content, a gravity of 


barrel, and a pour point of 50 degrees, 
making it extremely difficult to handle in 
the field. The 
percent wax and this residue results in 


crude contains about 15 
clogged tubing and constant steam appli- 
cation to tanks, lines, etc., in order to in 
sure continuous operations. 

So far no water has been produced 
with the oil. Sulphur content 1s very low 
enabling the operation of a completely 
producing system whereby 
the 


gathering lines and separators, to tank 


enclosed 


crude flows from wells through 
batteries, where it is delivered directly to 
the main refinery line through booster 
pumps. 

The quantity of crude produced in 
1947 is shown in Table 1. 
Nos. 11 and 12, were shut in due to high 
gas/oil ratio after they 
22,974 and 367,618 barrels, respectively. 


Two wells, 


had produced 


Bottom-Hole Pressures and 
Well Spacing 


When the first wells were drilled in 
the field, original bottom-hole pressures 
were exceedingly high, although they 
could not be determined accurately until 
last year due to lack of testing equip- 
ment. However, according to reasonable 
estimations the 


specific gravity of mud used in drilling 


and calculations from 
in, as well as from the pressures meas- 
ured from tubing and casinghead, pres- 
sures were believed to be between 900 
and 1000 pounds per square inch, They 
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certainly were at least 800 pounds per 
square inch. 

Some wells such as the Nos. 52 and 15, 
showed casinghead pressures of from 
700 to 780 pounds per square inch during 
the initial producing periods. At that 
time the wells had been shut in for two 
weeks the 
quarters filled with oil, which naturally 


while holes stood three- 
increased the bottom-hole pressure. Re- 
cent tests were made at wells Nos. 56 
and I-17 and, after the wells were shut in 
for more than 12 hours, they showed 600 


and 520 pounds per square inch respec- 





Black spot in foreground shows the oil seepages still very active in Kanyouchuan. Background shows 
the typical terrain of this area. 


assumed that bottom-hole pressures have 
declined over the field as a whole, but 
not seriously. The drop is more notice- 
able when production is stepped up 
through larger chokes to meet refinery 
demands. A study of production and 
pressure curves reveals that bottom-hole 
pressures decline rapidly during the flush 


off. 


This indicates to the writer that there is 


production period and then level 
no water drive but rather that produc- 
tion is influenced by sands of high per- 
meability. 


Both pressure and production has been 





tively. 
Pressures Tested TABLE 2 
Early last year bottom-hole testing SH? 
equipment was received and two wells Well Well | Date of Date of | Lbs./ 
ie A ‘ No. | Depth | Completion Testing | Sq. In. 
were properly tested. Some of the re- M. | 
cently completed wells indicate high 60 | 400,95 | May 27, 1947 | May | 771 
P ipa ie 96. 535.58 | July 31,1947 | Aug. 1050 
bottom-hole pressures in the initial stage 56 | 577.00 | Sept. 2, 1947 Sept. 1080 
. wa 7 I-17 644.35 | Oct. 18, 1947 Oct. 839 
as shown in Table 2. Average 504.45 | 935 
Despite incomplete statistics it can be 
TABLE 3 


Average Figures of Gas-Oil Ratio, Flowing Rate, Choke Sizes of Laochunmiao Field, 
From Sept. to Dec., 1947 


| 
Average Pressure 





Oil and Gas Flowing (Lb./Sq. In.) | Bottom Hole 
Ratio Rate Choke Size Pressure 
WELL No. (Ratio Bbl./Hr.) (In.) Casing | Tubing | (Lb./Sq. In.) 
16 595 9.33 3% 230 125 290 
18 563 16.10 % 320 230 347 
19 594 7.50 % 180 70 403 
32 | 679 9.80 3% 304 163 335 
33 518 5.20 fs 291 231 
42 | 1,058 9.70 ‘% 325 220 355 
50 998 12.10 % 380 307 475 
56 be 340 21.40 4-34 477 182 975 
60 1,717 10.95 ia-%4 300 238 453 
420 14.80 ly-34 300 137 721 
1-17 476 16.23 4-34 433 213 839 





greatly influenced by well spacing prac- 
tices of old wells prior to 1946. In early 
development, due to a number of un- 
favorable causes, wells were spaced be- 
tween 500 and 660 feet and this 


doubtedly has caused some decline in 


un- 


bottom-hole pressures. Late in 1946 and 
after a careful study of well behavior, a 
wider spacing pattern of about 1870 feet 
between wells was adopted. 


Table 3 shows the records, 


pressure 
gas/oil ratio, flowing rate, tubing and 
casinghead pressure and choke sizes as 
an average of the last four months of 
1947. 
1947 
field, 
21.4 barrels per hour through 3%- to %- 


Four wells were completed during 


for a total of 11 producers in the 


with wells averaging from ten to 


inch chokes. 


Future Prospects 


the 
plans 


In its search for new reserves 


Chinese Petroleum Corporation 
an aggressive drilling and exploration 
campaign. Surface geological reconnais- 
sance has resulted in the outlining of 
many anticlines where petroleum possi- 
bilities are considered extremely good. 
Reconnaissance reveals there are many 
potential oil areas in the vast northwest- 
ern region of China and at least three 
new reserves have been found along the 
Old Silk Highway, although estimates of 


reserves are not available. 


Principal Problems 


Principal problems confronting the 
operator include the elimination of paraf- 
fin troubles in producing wells; determi- 


choke 


the maximum and most efficient produc- 


nation of proper size to assure 
tion rates; and improving of mud and 
efficient 


completions. Another important need is 


cement to assure more well 
a research laboratory for the study of 
sand fluids. These and other important 
considerations are part of the company’s 
1948 program in its efforts to establish 
the most efficient drilling and production 


methods in the Laochunmiao field. 


TABLE 4 
Well Production Data 





| | Production 

YEAR |No. of Wells) Producing Bbls. 
1940 4 6 9,872 
1941 3 8 86,587 
1942 2 8 339,581 
1943 s 9 449,725 
1944 6 12 502,198 
1945 3 i4 481,360 
1946 2 15 513,629 
1947 6 16 377,451 
Total 34 2,760,403 
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fi 
HE six principal districts of the 


Greater Oficina area in eastern Vene 


zuela constitute one of the most interest- 
ing oil provinces in Venezuela. The 
principal reason for its interest lies not 
so much in the volume of oil produced, 
although this is considerable by almost 
any standard, as in the nature of the 
helds from which the production is 
drawn. The problem of finding and pro- 
ducing oil at Greater Oficina might be 


said to be somewhat simplified by the 
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IN SPITE of the numerous separate producing pools already 
found in the Greater Oficina area, the nature of the ac- 
cumulations suggest that the present high ratio of success 
in exploratory drilling will continue for some time. At the 
same time the great number of sands to be exploited under 
a given surface area should insure a high percentage of 
flowing production for many years, particularly in view of 
the sound production methods practiced. 


fact that all of the presently known pro- duce from the same general formation 
duction comes from one principal for- and many sands appear in all fields 
mation. However, the problem is enor- However, each one is a separate and dis 
mously complicated by the fact that only — tinct reservoir formed by faulting in the 
rarely is a reservoir continuous over any multiple-sand Oficina formation. The 
vreat area, and by the multiplicity of largest single field as to area is that sur 
separate and distinct producing sands. rounding the discovery well, covering 

Greater Oficina is the name given to 13,500 acres and known as Oficina 
the group, of fields including and _ sur- 


rounding the Oficina field, discovered by ; P 

Picture above shows manifold through which 

crude from Greater Oficina and other Eastern 
Venezuela fields flows to ocean tankers. 


Mene Grande Oil Company, all of which 


are geologically related in that they pro- 


International Section 209 





rrr 


hee Sewn t 


View of cargo dock at terminal on the Caribbean, through which comes all supplies for use in the Greater Oficina area. 


proper. This field is not just one pool 
in the usual sense, but is made up of 
something like a dozen or more separate 
accumulations against individual faults 
which actually break the field into many 
separate reservoirs. A number of major 
faults have been identified and produc- 
tion found at various points along them, 
but numerous others have been found 
and are still being found and confirmed. 
The nature of the area is such that a 
high degree of success has been achieved 
in wildcat and outpost drilling. Since the 
Oficina field actually came into produc- 
tion in 1937, two-thirds of the explora- 
tory wells have found oil. 


Location 


Greater Oficina is located near the 
southern extremity of the great Orinoco 
3asin, which contains practically all of 
the fields producing in eastern Venezuela 
and lies entirely within the State of 
Anzoategui. The formations rise in a 
comparatively gentle slope toward the 
south and southeast. Accumulation is al- 
most invariably on the north side of the 
faults, whether upthrown or down- 
thrown to the north, although in a num- 
ber of cases production is coming from 
both sides of faults. 
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The Mene Grande Oil Company drilled 
its Oficina 1, first test for the area, on 
the strength of torsion balance and re- 
fraction seismograph geophysical work, 
since the nature of the terrain is such 
that almost no surface features signify- 
ing subsurface structural conditions ex- 
ist and there were no surface seepages of 
oil within 75 miles or so of the original 
location. It is situated on terrain consist- 
ing of only slightly rolling prairie or 
savannah with no obstructing timber ex- 
cept along the few streams. The savan- 
nah itself is almost treeless except for a 
few stunted trees attaining an average 
height of about ten to 12 feet. It is 
covered by a type of tough bunch grass. 
Located 105 miles south of the northern 
coast, for which Puerto la Cruz is the 
principal port, it was formerly accessible 
by savannah roads which were not too 
difficult of passage, but it is now con- 
nected to the coast by an asphalt high- 
way built by the company shortly after 
the field was shown to be a major dis- 
covery. 

The discovery was spudded during 
1933, but drilling was sporadic until it 
was actually completed early in 1937 at a 
depth of 6184 feet. Eleven different sands 
were found between 4000 and 5995 feet. 
Initial production was 1325 barrels a day 





through a %-inch choke, taking in an 
interval of 5292-5995 feet. At this time 
the only other production in eastern 
Venezuela was at Quiriquire, more than 
100 miles to the northeast. 


Expansion of Area 


Following the opening of the new field, 
development was rapid and a pipe line 
was built to Puerto la Cruz through 
which deliveries of oil started in the 
middle of 1939, with the first actual ship- 
ment of exported crude coming in De- 
cember of that year. The area has ex- 
panded until the Oficina group now 
comprises 29 separate fields, many of 
which have never received full develop- 
ment. During the war years development 
was concentrated in the areas where the 
most return in crude oil could be ex- 
pected for the critical materials used. In 
this period, where a maximum of pro- 
duction was needed from each well, the 
nature of the fields was well suited to 
stepping up production per well, since 
the multiple sands made multiple com- 
pletions practical and in some of the 
areas practically all of the wells were 
dual or triple-zone producers 

Since the first shipment of oil in 1939, 
the Greater Oficina area has produced a 
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cumulative total of 232,682,694 barrels of 
crude which, while a relatively small 
percentage of all the oil produced from 
Venezuela, is 30 percent of all of the 
production from eastern Venezuela. Dur- 
ing 1947 its output had continued to rise 
until its production for the year was 55,- 
981,326 barrels, or 46 percent of all the 
oil from the eastern part of the country 
during the vear, and at the end of the 
year it was producing daily more than 
44 percent of the daily production from 
the region at a rate of 340 barrels per 
day per well, which compares with an 
overall Venezuela average of 219.7 bar- 
rels daily per well. 


Guara Field 


One of the most remarkable fields in 
the entire group is Guara, which, al- 
though it was only discovered in 1942, 
has already produced more than 81% 
million barrels of oil. The West Guara 
field, including Guico, which is operated 
by Socony-Vacuum QOil Company of 
Venezuela, has proved more than 700,000 
acre-feet of productive sand, although its 
surface area is only 3350 acres and none 
of the individual sands are relatively thick 
bodies. The field has identified 47 sepa- 
rate and distinct producing sands, some 
of which are sheet sands which underlie 
almost the entire field while others are 
lenticular and cover only a portion of the 
area. A large percentage of the comple- 
tions are multiple-zone wells. At the end 
of the vear the 174 wells at Guara were 
producing at a rate of 81,198 barrels a 
day, or nearly half the rate of the entire 
Greater Oficina area with its 27,000 sur- 
face acres. 

The character of the structural condi- 
tions in the area is such that, although 
every known method of geophysical in- 
vestigation has been used in the area, the 
methods found to be most reliable in the 
area are reflection seismograph combined 
The 


drill is used in conjunction with all other 


with structure drilling. structure 
methods which might be tried and has 
come into universal use throughout the 
Orinoco Basin. Good results are obtained 
nm core-drilling to a depth of 2500-3500 
feet, even though formations reached are 
several thousand feet above the Oficina 
formation from which the production 
comes. The system has become well es- 
Mene Grande Quil 


has developed or adapted several 


tablished and Com- 
pany 
fairly heavy portable outfits with which 
holes below 3000 feet in depth are com- 
pleted in four days. On Mene Grande’s 
Operations, no wildcat wells are drilled 
Without first being checked by structure 
drilling, 

Notwithstanding the practice of con- 
centrating available drilling equipment 
and materials in the known producing 


areas, wildcatting through the vears since 
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Discharge manifold and meters in Guara field’s new gas injection system. 


the close of the war has been brisk and 
has resulted in important additions to 
the reserve of Greater Oficina. Notable 
has been the Nipa area to the north 
which was first opened in 1946 but re- 
ceived the greater part of its drilling in 


Mene 


Grande each maintained rigs in the area. 


1947, when Socony-Vacuum and 


Its producing formations have been 
found to be quite similar to those of the 
Guara area, although without as many 
separate sands. It is also somewhat 
deeper, wells being drilled to depths be- 
7100 and 7800 feet, whereas in 


Guara the deepest formations drilled are 


tween 


above 7000 feet, since the gravity of the 
oil decreases with depth and deeper for- 
mations yield heavy oil. Nipa, consisting 
actually of two areas, now has 28 pro- 
ducers and accounted for nearly four 
million barrels of oil during 1947. An- 
other important development of 1947 was 
an extension to Leona, most easterly 
feld in the original group, which just 
about doubles the area through connec- 
tion of the main field with scattered pro 


duction to the northwest and west. 


Wildcat Drilling 


\ number of other areas have been 
opened in which no drilling has taken 
place since completion of the discovery 
well and others in which drilling has 
consisted of only one or two additional 
All of these will 


come in for greater attention as the pro- 


wells since discovery. 


ducing potential of the presently active 
areas becomes fully developed. In the 
meantime, from one to three rigs are 
kept active in wildcat or step-out drilling 
to determine the value of new prospects. 
The nature of the area is such that it will 
require much more time, thought, and 
actual drilling before it can be assumed 


that all of the oil in the immediate area 
has been discovered, and still more time 
before it is reduced to possession by full 
development of each individual area of 
Although the 
being 


accumulation. pipe line 


system is constantly expanded, 
many of the smaller areas still remain 
unconnected and will probably remain so 
until they receive enough drilling to’ 
build up greater producing potential. 
During 1947 Socony-Vacuum Oil Com- 
pany opened the Chimire between the 
Nipa and Oficina fields, and Mene Grande 
has found new areas at Fria and at Toco, 
farther to the northwest. Still unevalu- 
ated is the discovery by Venezuela At- 
lantic Refining Company and Pantepec 
of the 


production in the immediate area, where 


Pelayo field, the most easterly 


one producer has been drilled. 

There are now a total of 25 rotary 
drilling rigs in operation in the Greater 
Oficina area, 20 of which are by Mene 
Grande Oil Company, four by Socony- 
Vacuum and one by Atlantic-Pantepec, 
representing a considerable amount of 
drilling activity for an area discovered 
more than ten years ago. 

The pipe line system originally con- 
sisted of a single 16-inch line from 
Oficina to Puerto la Cruz and the ship- 
ping terminal on the Caribbean. The in- 
crease in production has made constant 
addition necessary, first in pumping 
equipment and later in the form of loops, 
until the line is now looped from about 
nine miles north of the intermediate 
Anaco station to just outside the termi- 
nal, or more than half its length. Early 
in 1948 its capacity was rated at 180,000 
barrels daily and this was being stepped 
up by addition of new pumping units at 
both the Oficina and Anaco stations. An 


imminent congestion in the system was 
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relieved during the past when 
Socony-Vacuum 
pendent 12-inch system from its Guico 
and Nipa fields of Greater Oficina to 
Puerto la Cruz, where it terminates at 


Petrole ’s 


year 


constructed an _ inde- 


Compafiia Consolidada de 
Chaurie terminal and shipping point. At 
time of latest report this new line was 
handling about 25,000 barrels of crude 
with additions to 


daily, and together 


pumping capacity on the Meneg line, 
will care for some expected expansion 
Although j 


crude range from as low as eight to as 


in production. gravities of 
high as 57, most oil produced is in the 
medium range and the common stream 
tuns about 35 degrees. 

Drilling problems in the area are not 
acute. In holes averaging about 6500 feet 
deep, about half of the hole may be made 
with drag bits or equivalent, while only 
at the greater depths where formations 
are more compacted is it necessary to 
use rock bits. Pressures are not exces- 
sive and mud problems are more or less 
routine. The only problems of any mag- 
nitude encountered are in cementing for 
isolation of the various sands in the 
wells. Two-stage cementing is practiced, 
and squeeze jobs made before perforat- 
ing casing for completion. The general 
practice is to set from 700 to perhaps 
1100 feet of 1034-inch or 954-inch sur- 
face casing, with a full oil string of 51%4- 
inch or seven-inch casing set to bottom 
of the producing section and perforated 
for completion. In this area, as in others 
elsewhere throughout the world, there 
has been some experimenting with oil 
base drilling muds, but at Greater Oficina 
it has not been in progress long enough 
to form any definite conclusions as to 
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whether it is advantageous in this par 
ticular area. 

With the exception of some equipment 
being used on exploratory wells, most of 
the rigs are powered by steam, since a 
considerable amount of gas is available 
in the fields. 

Recently, in view of the number of 
flowing wells and the problems to be 
presented with depletion in multiple-sand 
producers, a great deal of thought has 
been given to pressure maintenance and 
re-pressuring, and two projects are now 
being started in the area. In addition an 
experiment is being carried on with 
water flooding in one of the segments of 


the Oficina field. 
Water-Flood Project 


The water flooding project was carried 
on on a small scale, injecting fresh water 
into a relatively small fault block with a 
channel-type sand, the entire block cov- 
ering no more than 200 acres. The injec- 
tion started in 1946, using one injection 
in a closed system. Since the beginning 
of the project, 1% million barrels of 
water have been introduced into the sys- 
tem and 300,000 barrels of oil have been 
recovered as a_ result of the water 
flooding. 

The West Guara pressure maintenance 
plant was about ready to go into opera- 
tion early this year. This plant was de- 
signed to maintain, as far as_ possible, 
pressures on the principal producing 
sands in the West Guara-Guico fields to 
prolong the flowing life of wells drilled 
to these sands. The plant, with equip- 
ment now installed, can handle approxi- 
mately 29 million cubic feet of gas daily, 


taking gas from the field systems at 50 


The producing localities of the Greater Oficina area, many of which have not been connected by pipe line. 


and 150 pounds, compressing through 
three stages to a discharge pressure of 
1800 into. the 


sands. 


pounds, and _ injecting 
Three 
for the initial operation, using five injec- 


One new 


sands have been selected 


tion wells in the beginning. 


well has been drilled especially for in- 
jection of gas and another four wells will 
be converted. The field actually produces 
about 40 to 45 cubic feet of 
casinghead gas daily, but the remainder 


million 


over and above the amount to be in- 
jected will be vented to the air. At pres- 
ent all of the gas is being vented. No 
provision has been made for stripping 
the gas before injection. In the begin- 
ning the only liquid to be taken off is 
that formed between the stages of com- 
pression. The plant will have six 800- 
horsepower units driven by engines using 
field gas as fuel. 

\ smaller plant is about ready to start 
up in the Oficina field designed to handle 
approximately 14 million cubic feet of 
gas daily, all of which is to be injected 
Oficina L-1 sand, the largest 
single producing reservoir in that area. 

The open nature of the country readily 
lends itself to drilling 


equipment, and most rigs are mounted 


into the 


movement of 


so that they can be skidded as units from 
one location to another, minimizing the 
time consumed in tearing down, moving, 
and setting up. 

Through an operating agreement, to 
more efficiently develop properties with 
a minimum of duplication of facilities, 
Mene Grande operates all properties 
owned by Creole Petroleum Corporation 
in the area, delivering the crude for their 
account, while Creole reciprocates in like 
manner in other areas. 
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More Strength with Less Weight 
plus 

Simplification of design through the 

elimination of unnecessary parts 
equals 

Economy in the use of materials 
plus 

Safety in the performance of 


hazardous operations 
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Complete Well Head Assembly Equipped with Composite 
Manifold, Valve Removal, Installation and Renewal. 
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fia EU. S. Navy has been interested in 
the development of the area in Alaska 
north of Brooks Range as a “petroleum 
reserve” for more than two decades. In 
1923 the area north of the Brooks Range 
and west of the Colville River was with- 
drawn from Public lands and the Naval 
Petroleum Reserve No. 4 was created. 
In 1944 the Navy decided to engage 
in an active exploration program in 
the reserve. Commodore W. G. Green- 
man, USN, was named director of the 
reserve, and Captain Bart W. Gillespie, 
USNR, commanding officer of construc- 
tion Battalion 1058. was charged with 
the responsibility of all field operations. 

In August, 1944, the battalion, with 
construction materials necessary, was 
shipped to Point Barrow, Alaska. A base 
of operations was established at Point 
Barrow, the camp constructed, and in 
February, 1945, winter freighting opera- 
tions were begun, hauling the necessary 
materials for drilling a deep test at 
Umiat. In addition, supplies and equip- 
ment were transported to the Cape 
Simpson area to support a geophysical 
operation and the drilling of a number 
of shallow test wells. 


The victory over Japan did not deter 
the interest of the Navy and in January, 
1946, a contract was ‘tet to Arctic Con- 
tractors, composed of Lytle and Green, 
general contractors,and Hoover, Curtice 
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By T. C. MATHEWS and 
E. D. SPAULDING 


«& Ruby, Inc., of New York, geophy sical 
contractors and petroleum consultants, 
to complete the project known as Bureau 
of Yards and Docks Contract NOy- 
13360. Bart W. Gillespie, USNR, released 
from the Navy, was named project man- 
ager. Commander P. W. Roberts, USN, 





WINTER FREIGHTING operations con- 
ducted during the part of the year 
between the end of January and first 
of May are among the more import- 
ant logistic factors in development 
of Naval Petroleum Reserve No. 4. 
In order that the designated program | 
be carried out during the following 
season, 85 percent of all materials 
used must be freighted during the 
winter season previous. The work 
necessarily must be done during the 
season of the year when wind and 
weather conditions are extreme. 
From January 19, 1947 to June 12, 
1947, 5975 net tons were moved 
over the Arctic Ocean and across the 
tundra for a total of 738,513 net ton 





a 





miles. 


was named officer in charge of con- 
struction. 

The lessons learned by the Sea Bees 
were invaluable in the freighting opera- 
tions that followed in 1946 and 1947. The 
operations of each year yielded valuable 
information that was necessary to plan 
intelligently and execute a freighting op- 
eration conducted during part of the 
year when temperatures may drop to 
—50° F. and wind velocity reaches 60 to 
70 miles per hour. 

The basis for this article is operations 
conducted during the season of 1947, be- 
tween January and June. 


Preparations for Freighting 


As soon as the contractors are notified 
in November of the following year’s plan 
of operation, work is begun making 
preparations to form the necessary num- 
ber of tractor trains to transport the re- 
quired materials and supplies for the 
coming season. Equipment is overhauled, 
new equipment is designed based on the 
lessons learned, and nothing is left un- 
done that will produce an efficient, safe, 
freighting operation. 

Prior to the commencement of freight- 
ing, all routes must be surveyed and 
carefully staked. This is because much of 
the route passes over the Arctic Ocean 
where danger of pressure cracks is com- 
mon. All unsafe ice is carefully detoured 
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RIGHT: Two types of transportation in the 


Arctic. 


BELOW: Unloading at Umiat. 


marked with 


carefully 


and the trail 
stakes carrying a red flag. 

This work is done at a time of year 
when there is no daylight and in the 
Arctic twilight it is always difficult to 
The sky 


blend into a blank gray which offers no 


discern terrain. and ground 
contrast and therefore no discernibility. 
The accompanying work feasibility chart 
expresses visibility and restrictions to 
visibility, such as fog, but no method 
has been evolved to express discerni- 
bility, for the lack 
better word and here means the ability 


which is used of a 


to see a white object against a white 
background. Optically, it is necessary 
that the object cast a shadow before it 
can be discerned, even though the visi- 
bility of black objects against a white 
background is unlimited. 

At any time after December 15 trail 
marking is started. Routes are first in- 
spected and surveyed aerially. A small 
bush plane, equipped with skiis for land- 
ing on the snow, is generally used. 
When a section is decided upon, stakes 
approximately three feet long with red 
turkey cloth on one end, weighted with 
a short section of one-half inch reinforc- 
ing rod or similar material, are dropped 
from the airplane at intervals of approxi- 
mately one mile. Where it is necessary, 
as is the case on dangerous ice or in 
meandering river channels where deep 
snow drifts occur, stakes are dropped at 
more frequent intervals. The course of 
rivers can easily be followed from the air 
where it would be almost impossible to 
follow their course by ground. This is 


particularly true at the mouth of streams 
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Where 


and the 


that empty into bays or inlets. 


the banks are not discernible 


route not properly marked, the train 
could easily find itself in difficulty. Need- 
less to say, the train is taken over ocean 


ice or river ice wherever possible. 
Marking Route 


Following the aerial staking, the route 
is marked in detail from the ground. An 
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superintendent of Arctic Con- 
tractors, having joined that or | 
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he was an engineer in the North- 
west Service Command doing 
construction on the Alcan High- 
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neer with Arctic Contractors, 
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Mines in California, general 
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ines Gold Mining Company in 
the Philippine Islands, and engi- 
neer for International Engineer- 
ing Company in Manila. 










M-19 


mounted on skiis is used for this opera- 


trailer 





M-29C weasel pulling an 


tion. Both of these pieces of equipment 
designed both 
World War II. The weasel is completely 
sub-zero 


were and used during 


winterized for operation in 
weather. The canvas top is removed and 
a cab constructed on one-half inch ply- 
wood and celotex is placed on the weasel. 
Care is taken to insure proper installa- 
tion. A dilution system is installed on the 
engine to insure starting in extremely 
cold temperatures. In addition, a small 
tank 
to the fuel system. This is operated by 


containing starting fluid is piped 
the hand primer pump mounted on the 
weasel dash board. When this system is 
operated with care, it is possible to start 
the engine in temperatures as low as 
—40° F. after it has been standing with- 
out running for a period of eight to ten 
hours. 

For communication purposes, a Navy 
Bureau of Ships TCS-13 transmitter and 
receiver, powered by the weasel battery 
and mounted in a shock proof rack, is 
used. This equipment operates with rea- 
of 100 


miles. A search is still in progress for a 


sonable success up to a radius 
stronger and more reliable set although 
the TCS-13 is well adapted to this use 
because of its compactness and sturdy 
construction. A regulation whip antenna 
is used for an aerial. Communication is 
maintained between the base at Barrow 
and the trail vehicle a* all times. Con- 
tacts are made each evening and morn- 
ing and the set at Barrow is monitored 
to handle emergency calls. 

The weasel and trailer supports two 
men; that is, complete subsistence is 
derived from it. It is also their means of 
transportation in scouting the trail. Sup- 
plies are brought to the weasel at inter- 
vals of five to ten days by a bush plane. 
This is necessary as it is possible only to 
carry sufficient gasoline and food for ap- 
proximately ten days to two weeks. This 
period is governed by the nature of the 
weather and difficulties encountered in 
picking proper routes. The scouts are 
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forced to live under very rugged condi- 
tions and therefore it is necessary to 
choose men who are strong and hardy 
physically and what is equally important, 
who have thorough knowledge of the 
country and the ability to live under ex- 
treme cold weather conditions. 


Freighting Equipment 
The tractor equipped with a winch is 
the prime mover used throughout. In 
order for it to operate at a high degree 
of efficiency, it is run through a winteriz- 


ing process prior to the beginning of 


freighting. The standard cab is _ re- 
designed, placing all controls within the 
enclosure. An escape hatch is_ con- 


structed on the roof of the cab. A large 
window is installed on the left hand side 
below the windshield to enable the op- 
erator to use the dozer blade when 
needed. A small louvre is cut in the front 
equipped with a shutter to make use of 
engine heat. The top rollers are removed 
and replaced with 6x8-inch oak skid 
blocks. Ice and snow grousers are ex- 
changed for the mud pads that are gen- 
erally used throughout the summer sea- 
son. All tractors are equipped with a 


standard front takeoff although 
only the lead tractor in a train carries a 


power 


snow plow or dozer blade. Some experi- 
mental work has been done to insulate 
the drum assembly to prevent sticking 
or freezing, although the first installation 
used did not allow enough play for the 
cable to run free. Minor alterations have 
made to eliminate this trouble in 
addition to the 


been 
the future. In 
changes, all 
thoroughly checked and 
where necessary. Summer lubricants are 


afore- 
mentioned equipment 1s 
overhauled 


drained and replaced with winter lubri- 
cants. 

The bob-sled and go-devil are stand- 
modifications 


30th 


ard equipment although 
were made in the original design. 
have been used with equal success, al- 
though preference is shown for the bob- 
sled because of its better tracking quali- 
ties on the trail. However, the go-devil 
also has its place in freighting opera- 
tions. The go-devil on smooth ice tends 
to yaw and, unless used in combination 
with the bob-sled, causes the operator 
minor difficulty in keeping the load on 
the trail. The equipment has proven 
completely satisfactory. 
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Each train carries a sleeper and 


wanigan in addition to a repair shop 
mounted on a go-devil. Both the sleeper 
and galley, each mounted on a bob-sled, 
are the result of variations and adap 
tions of the standard freighting wanigan 


Alaska 


constructed at 


used throughout and Canada 


They are Barrow and 
every effort has been made to provide as 
much living space as possible in a limited 
area. Each sled bed is eight feet by 24 
feet, as it is necessary to provide quar- 
ters and mess for nine men, the usual 
number of crew members per train 
Both structures are of frame construc- 
tion, sheathed on the outside with drop 
siding nailed to 2x4-inch studding, and 
lined inside with insulation between the 
studs. Three-fourths inch celotex is used 
on the interior. This provides adequate 
insulation qualities. Each galley or mess 
is equipped with a motor driven, oil 
fired cook range, necessary storage space 
for supplies, and a movable table which 
will seat nine to twelve men (see draw- 
ing). A folding ships-side bunk is placed 
on the wall for the cook’s use. The sleeper 
is of similar construction equipped with 
heater with a 50,000 


an oil fire space 
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British thermal unit capacity, double 
bunks to sleep eight men, washing facili- 
ties, and communication equipment. 
Navy Bureau of Ships TCS-13 transmit- 
ter and receiver is installed in each 
sleeper to provide each train communica- 
tion with Barrow base camp at all times. 

The repair sled is a standard go-devil 
housed with a frame structure covered 
with canvas. Within the go-devil is con- 
tained a small gasoline powered 10 kilo- 
watt light plant 


and power to the train, a gasoline engine 


which furnishes light 
driven arc welding machine, an electric 


driven fuel pump for refueling, and a 


small set of spare parts for making 
emergency repairs on the trail. In addi- 
tion, an adequate supply of spare winch 
lines, shackles, load binders, and other 
miscellaneous gear is provided to meet 
almost any emergency. Enough is pro- 
vided to keep the equipment moving on 
the trail. Major repairs to tractors are 
not attempted and to date have not been 
necessary. The repair sled is a vital fac- 


tor in keeping the train moving. 


Train Operations 
NPR 4 
bob- 


be »b-sleds, 


The tractor train as used in 
and 14 


tractors, ten 


consists of five tractors 


sleds, or five 
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and nine go-devils. Two bob-sleds are 
used by the wanigans, and one go-devil 
for repair wanigan. This is dependent on 
the make-up of the train and load hauled. 
A sleeper wanigan and galley wanigan 
with repair sled are pulled by the lead 
tractor. An M-29C weasel is used by the 
train The 
lead tractor is equipped with a snow 


foreman as a scout vehicle. 
plow and acts as a trail breaker; there- 
fore, it is necessary that the draw bar 
pull be less than on the following trac- 
The bob-sled 
averages approximately 18 tons net or 23 


tors. load capacity per 


tons gross. Loads are 14 tons net or 17 
tons gross per go-devil. Generally speak- 
ing, the net load capacity per tractor is 
approximately 64 tons, that is, when two 
bob-sleds and two go-devils are hooked 
to a tractor. This is generally considered 
the maximum load the prime mover can 
move, but bulky loads frequently do not 
permit maximum capacity due to the 
raising of the center of gravity which 


endangers the sleds to tipping on rough 


trails. 
It has been the practice to operate 
three separate trains. Each train can 


operate individually or may travel with 
other trains, although no effort is made 
to keep together. A foreman is in charge 


of each train and his crew consists of 
five tractor operators, a mechanic, an 
oiler, and a cook. The safety of the train 
is his responsibility and on new or un- 
familiar routes, he must scout in advance 
continually. This is particularly true 


where routes pass over the ocean or 
rivers. Pressure cracks and glaciers aris- 
ing are an ever-present danger. Although 
the trails are staked 


taken to avoid unsafe ice, the shifting of 


and precautions 
the packed ice can make unsafe sections 
of the trail that 
dangerous. Glaciers on river routes are 


previously were not 
also a constant danger. 

A train operates on a basis of 15 hours 
per day. Refueling, lubricating and the 
making of minor repairs is done at noon 
and during the evening meal. After din- 
ner, the train continues, shutting down 
at 9:30 p.m. This schedule is maintained 
when good weather prevails, when it 1s 
not necessary to tie up because of bliz- 
zards or other reasons of poor visibility. 
Tractors idle during shutdown periods 
and are either idling or working con- 
tinually until a round trip is completed. 
Upon completion of the trip, the tractors 
are run through the shop, serviced and 
necessary repairs made. 

The men chosen to operate the trains 
usually have done considerable work in 
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this line. Too high praise cannot be 
given them as they work under haz- 
ardous conditions and during a season 
when climatic conditions can be most 
uncomfortable. Besides being competent 
operators, it is necessary for them to 
possess a knowledge of the tricks of the 
trade required to keep the train mov- 
ing. Many have worked in Alaska for 
years doing similar work and _ their 
knowledge has proven invaluable. Al- 
though precautions are taken at all times 
to keep the train out of danger, the 
crews must be continually on the alert 
in order to safeguard their own lives and 
the lives of others who may be following 
behind. No fatal accidents have been ex- 
perienced although more than a million 
ton miles have been freighted by the 


contractors. 


Lubrication and Fuel 
Lubrication of equipment offers no real 
problem in spite of the low temperature 
encountered. Tractors are serviced each 
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BELOW: Sleds loaded with drilling supplies. 








day by the respective operators and 
equipment refueled. Oil is changed at the 
end of each run when the trains are re- 
turned to Barrow unless an emergency 
occurs when changes are made on the 
trail. The type of lubricants and fuels 
used are listed in the following tabula- 
tion: 

The weight of oil used in the tractors 
depends on the season of the year al- 
though during the period of freighting, 
from January to the end of May or first 





LEFT: Bush plane servicing a train. 


BELOW: Galley Wanigan hitched to lead tractor. 





Loading sleds at Barrow. 






of June, SAE 10 (9110) lubricating oil is 
used in the tractor engines. SAE 50 


(9500) is used in the transmission and 
final drive during the first part of the 
season, but in April SAE 50 (9500) and 
SAE 140 (5190) were used in equal pro- 
portions in both transmission and _ final 
drive. Where it has become necessary to 
use gear lubricants of more viscosity 
than SAE 90, it has been a practice to 
dilute SAE 140 with kerosine. Lubri- 
cants purchased for use for the freight- 
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A DRILLING WELL SILHOUETTED AGAINST A TYPICAL EASTERN VENEZUELA SKY 


CHLUMBERGER is an “old hand” in Venezuela, having enjoyed close fellowship with Vene- 
zuelan oil operators since 1929. As a result of the unselfish cooperation and encourage- 
ment of these men, Schlumberger has developed a substantial service organization in Vene- 
zuela and has always made available to them the most modern techniques. In fact, the Dip- 


meter—now a widely used Schlumberger service—first won unreserved recognition there. 


Realizing its responsibility to the industry, Schlumberger has spared no effort to improve 
constantly its service facilities in Venezuela. With 3 camps, a total of 8 cperating centers, 14 
skid winches and 31 service trucks already established in Venezuela, Schlumberger invested an 
additional one million three hundred thousand dollars in 1947 to improve further its service 


there. 


SCHLUMBERGER SURENCO 


APARTADO 1608 CARACAS, VENEZUELA 
CABLE: SURENCO 


SERVING: VENEZUELA, TRINIDAD, ECUADOR, BRAZIL AND MEXICO 


International Section 


WORLD OIL 


» 








219 





q 
i 


RIGHT: Train on Colville River. 





TABLE 1 
Lubrication Oils 











: | Navy Pour 
SAE No. Symbol | Uses Point | Remarks 
} j 
10 |} 9110 | Crankease; tractors, weasels auxiliary —30° F. | Heavy duty diesel lubricant. 
| | equipment. 
20 | 9170 | Crankease; tractors, weasels, auxiliary | 10° F. | Heavy duty diesel lubricant used as SAE 
| | _ equipment. Tractor transmission. | 20 in gears. 
90 9500 Engine oil, also used as lube. in transmission, 0° F. | Used as SAE 50 in engine. Used as SAE 
| final drive of tractors. Weasel trans. & 50 in gears. 
differential. Tractor track rollers. 
140 | 5190 Tractor trans. and final drives \bove 0° F.| Not used in other equipment. 
GO-75 Hyster winch 20° F. | hae lata ; 
TABLE 2 
Fuel 
. . | . . 
Fuel Grade Use Pour Point 
Diesel 40 Cetane Tractors..... | —50°F. 

Gas: line 72 Octane Weasels, auxiliary equipment | Below —50° F. 
Gascline 62 Octane Gencral Use... .. | Below —50° F. 
TABLE 3 
Fuel and Lube Oil Consumption 

—— = i “= = | 
Operating | Idling Gals. Gals. | Gals. Lube. 
Hours Hours Gasoline Diesel | Oil 

Weasels 1192 1791 ; 16 
Tractors 11307 7527 58,670 904 
Stove, Galley 3791 3000 
Light Plant 3751 | 3535 18.5 
Stove, Sleeper 3477 2358 

23,529 7527 5326 64,028 939 
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LEFT: Tractor with snow plow. 





ing season of 1948 have superior cold 
weather characteristics to those used in 
previous seasons. 

Fuels purchased for use in future 
freighting operations also have better 
cold weather characteristics. Previously 
80 octane gasoline had been the stand- 
ard fuel used in weasels and auxiliary 
equipment. This high lead content gaso- 
line apparently caused heavy deposits of 
lead oxide to be formed in the lubricat- 
ing oil. Also, heavy deposits of lead 
oxide were found on pistons and valves. 
It is thought that 80 octane gasoline 
possessed too high a lead ethyl content 
for use in extreme low temperatures. 
The use of 72 octane gasoline in future 
operations may prove this to be so, al- 
though sufficient data on its use have not 
been compiled to date to know whether 
the change will be an advantageous one. 


Fuel and Lube Oil Consumption 


Table 3 on fuel oil and lube oil con- 
sumption is for three tractor trains of 
five tractors each with the exception of 
one trip made when three trains totaling 
19 tractors were used. 


As. stated 
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three trains composed of five tractors 
were used. Each train operated as a 
separate unit. The total net tons hauled 
during the season were 5975, a total of 
738,513 net ton miles. This work was 
performed between January 19, 1947, and 
June 12, 1947. Eighty-five percent of the 
freighting was completed by April 29, 
1947, although it was necessary to freight 
supplies to a project site that was not 
initiated until freighting was considered 


completed. 
Costs 


The amount of $203,209.69 was ex- 
pended on winter freighting in moving 
5975 net tons at a unit cost of $0.27 a ton 
mile. It should be borne in mind that 85 
percent of all freighting is done over ice 
which allows maximum loads to be han- 
dled by each tractor. Costs are broken 
into two sections, direct and indirect. 
Direct costs include labor, fuel, lubricat- 
ing oils, and supplies. Indirect costs in- 
clude depreciation of equipment, super- 
vision and overhead calculated on direct 
charges. 

These costs are exceptionally low as 
compared to freighting operations in 
other parts of Alaska and in Canada. 
This is a general average cost for an en- 
tire season’s work, although it can be 
said that on some of the routes over 
which freighting is done, the cost may 
greatly exceed the amount given above 
and may reach a figure up to 75 cents or 
$1.00 a ton mile. 
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Weasel with transmitter and receiver installed. Looking through windshield. 
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Lead tractor with galley, sleeper wanigans and trail weasel. 
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Tons Moved by Each Train 








TRAIN Net Tons Ton Miles 
z. | 1420 304,104 
, eh . } 1101 225,839 
3. | 3104 160,210 
Misc. Trips } 350 58,360 
5975 748,513 

TABLE 5 


Table of Costs—Three Five-Tractor Trains 
Direct Costs 





Labor, train crews (including labor charged to 
preparation for freighting) .... -$107,060.76 
Fuel, including gasoline at 9 cents a gallon, 


64,028 gallons ay 5,762.52 
Lubricating oils, at 25 cents a gallon, 939 gallons. 234.75 
Supplies, including food : sees 4,109.43 


Sub-total $118,167.46 


Indirect Costs 
Depreciation charges: 


a. Tractors $15,075.00 
b. Sleds 15,000.00 
ec. Go-Devils 9,000.00 
d. Wanigans. 4,500.00 
e. Weasels..... 1,450.00 
f. Miscellaneous Equipment 1,000.00 
Supervision....... 3,568.00 
Overhead 
(30 percent of Direct Charges) 35,450.23 


$ 85,042.23 


Sub-total. . 
Total $203,209.69 
$203,209.69 
Cost per ton mile= = $0.27 
748,513 
NOTE: 


a. 15 Tractors, estimated life of each—12,- 
000 hours 

b. 30 Sleds, estimated life—10 seasons 

c. 30 Go-Devils, estimated life—10 seasons 

d. 6 Wanigans, estimated life—4 seasons 

e. 3 Weasels, estimated life of each—3000 
hours 

f. Miscellaneous Equipment—4 seasons. 
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Completed This Year 


to Be 


A NEW pipe line from the Agha Jari 


oil fields in Iran to the Abadan refinery 
is expected to be completed this year 
and to make available an additional 
100,000 barrels a day of oil for the U. S 
Many industry economists and govern- 
ment officials consider the line the most 
immediately important foreign oil project 
anywhere in the world in terms of the 
amount of petroleum and the import de- 
livery schedule it will make possible for 
this country during the shortage period 
directly ahead. 

The new line will be laid by the Anglo 
Iranian Oil Company, Ltd.; all pipe has 
been rolled and work will start just as 
soon as the Department of Commerce 
clears the export license for the steel 
The line will consist of 56 miles of 20-to 
22-inch welded steel pipe and 25 miles 
of eight-to-ten-inch seamless pipe. 

Anglo-Iranian’s main crude lines from 
Agha Jari, at the head of the Persian 
Gulf, pass within five miles of Bandar 
Mashur which connects with a terminal 
three lines 


first 25 


on the Gulf. There are now 


field for the miles, 
12-inch 


nects into the system, crossing the flat 


from the 


after which a fourth line con 


desert by gravity flow. The present total 


er 


capacity of this network 1s 170,000 bar- 
rels a day 

\t a point 
12-inch lines branch from the main sys- 
tem to feed a tank farm comprising five 
tanks 134,000 barrel capacity. 
\t present, too, there exist tanker load- 


nearest to Mashur, two 


each of 


ing pumps and two mooring berths at 
Mashur which permit two large tankers 
to be loaded simultaneously at the rate 
of 3800 barrels an The effective 
annual loading rate now averages 50,000 


hour. 


barrels per day. 

When this take-off is substracted from 
the line capacity, another 120,000 barrels 
a day is carried on from Mashur to the 
\badan refinery. 

The system increase the 
throughput from Agha Jari to Mashur 
by 100,000 barrels a day and still allow 
the onward flow of 120,000 barrels daily 
or Abadan. All of the extra 100,000 bar 


new will 


rels a day will be shipped to the U. S 
Ikast Coast for processing. 
In addition to the line itself, Anglo 


Iranian is expanding installations at 


loading tanks are 
134,000 
capacity; four new loading pumps, three 
mooring 
that 


Mashur. Seven new 


being placed, each of barrels 


loading lines, and two new 


being built so fout 


berths are 

















Colored line indicates route of new construction paralleling present line from Agha Jari to Mashur. 
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able to load simultane 
7500 barrels 


tankers will be 
ously, each at the rate of 
an hour. 

The entire project has required only 
12,000 tons of steel in pipe from the 
United States another 6000 
from Britain for tanks, reinforcement 
This 


of steel, equaling one-eighth of a ton per 


and tons 


and terminal fittings. investment 
barrel per day of oil, is believed to repre- 
sent the greatest quantity of oil for the 
least steel anywhere in the world. 
Anglo-Iranian has a drilling program 
in full swing at Agha Jari and will have 
the field fully drilled up this year to 
supply the new line. Agha Jari produc- 
tion will be stepped up next year from 
160,000 around 


barrels a 


its current barrels to 
320,000 The _ following 


table summarizes the field and pipe line 


day. 


pre ects: 


Barrels per Day 
| 





After 

Jan., 

1948 1949 
Agha Jari field crude production 160,000; 320,000 

Total pipe line capacity to Mashur and 

Abadan , 170,000, 350,000 
Present crude supply to Abadan 120,000! 120,000 
Loading capacity at Mashur 50,000; 150,000 


Nominal flexibility factor 80,000 


The Company 
has signed a contract with Anglo-Iranian 
for 40,000 barrels a day of crude to be 
loaded at Mashur, Anglo-Iranian 
has negotiations under 
other U. S. oil companies to take the 
rest of the 100,000 


The Socony-Vacuum contract is condi- 


Socony-Vacuum Oil 


and 
way with five 


additional barrels 
tioned on completion of the company’s 
Paulsboro refinery, work on which is 
scheduled to be finished by July 1, 1949 
\fter January 1, 1949, and before July 1, 
1949, Socony-Vacuum will take half of 
its contract tender, 20,000 barrels a day 

The entire project has been delayed 
several months due to failure of the De- 
partment of Commerce Office of Inter 
national Trade to approve export licenses 
for the pipe already awaiting shipment 


‘The project has been approved by the 


UL. S. military, State Department, and 
other agencies, but has been held up on 
question of the Navy that sufficient 
tankers might be available to transport 


the crude 
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By JAMES 


WP saravicn Aerial Surveys, Inc., 
working under a contract with Gulf Re- 
search & Development Company, made 
a flight in an A-26 aircraft from Mara- 
caibo in Western Venezuela to Kings- 
ton, Jamaica, and from Kingston to 
Brownsville, Texas. During this flight, 
magnetic records were made by means 
of the Gulf Research & Development 
Company’s aeromagnetometer equipment 
being used by Fairchild. 


The fundamental purpose of the flight 
was to return the aircraft to the U. S. 
for overhaul, and the taking of a mag- 
netic record was incidental to this flight. 
For this reason, the aircraft was flown 
under best operational conditions and 
flight levels. The flight to Kingston was 
at an elevation of 8000 feet above sea 
level, and to Brownsville, 8500 feet, with 
an aircraft ground speed of approxi- 
mately 240 miler per hour. If the main 
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mentation is intended. 
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purpose of the flight had been to obtain 
magnetic data, a straight line flight, 
elevation about 2000 feet, passing directly 
over all terminal points, would have been 
flight, 


changes of elevations and course were 


requested. During the actual 
made according to normal flight pro 
cedure. The position of the aircraft and 
therefore of the magnetic anomalies, was 
obtained by dead reckoning. The data 
presented are therefore weak in respect 
to positioning and flight elevation, but 
the precision of the magnetic readings is 
about + 2 gamma. No corrections were 
made for diurnal variation or for rather 
minor instrumental drift, the combined 
effect of which might be of the order of 
50 gamma distributed over the extent of 
the profile. 


Area Covered 
Figure 1 is a small-scale map of the 
area traversed by the flight, with identi- 
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Flown from Venezuela to Texas 


THE SUBJECT of aeromagnetometry has received much attention in the past few 
years. Many writers have published articles on various phases of the subject. This 
paper describes the results of a single flight across the Caribbean Sea and the 


Gulf of Mexico. No discussion of the methods of interpretation or of the instru- 
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FIGURE 1. The Caribbean Area showing aeromagnetometer profile, geological features, ocean depths. 
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FIGURE 2. Magnetic total intensity profile, Maracaibo to Kingston. 
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fying mileage marks shown on the pro- 
file. Ocean depths are shown by dashed 
and dotted contours. Major geological 
features, as taken from Charles Schu- 
chert’s “Historical Geology of the Antil- 
lean-Caribbean Region,” are also indi- 
cated. 


Magnetic Curves 


Figures 2, 3, and 4 give the magnetic 
curves at a horizontal scale of 20 miles 
to the inch and a vertical scale of 200 
gamma per inch. The original records 
have been corrected for normal magnetic 
variation so that the curves should repre- 
sent the relative anomalous total mag- 
netic intensity. On many of the anoma- 
lies, subsea depths to magnetic igneous 
basement material were estimated, and 
these are shown on the curves and on 
the map in Figure 5. The origin of 
mileage coordinates is about 30 miles 
northwest of Maracaibo for the southern 
part of the flight and about 15 miles out 
from Kingston on the northern portion. 
The magnetic datum values for the two 
portions are independent. For ease in 


correlation between the curves and the 
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map, the abscissae increase from righit to 
left, and all critical points are shown on 
the curves and on the map in Figure 5 

the flight 
Kingston (Figure 2) sharply decreasing 
the 


On from Maracaibo t 


intensity Was encountered for first 


30 miles. A depth estimate on a sharp 
anomaly at the 30-mile mark indicates 
that magnetic igneous material is about 
3500 feet below sea level. The flight 


crossed the Goajira Peninsula where the 
surface elevation is everywhere less than 
1000 feet, northeast of the high spur of 
the Andes, the of the 
mountain range which exists in the east- 


and southwest 
ern part of the peninsula. Unfortunately, 
no anomalies suitable for depth calcula- 
tions are present in this region. 


Strong Magnetic Anomalies 


Near the Colombia coast, rather strong 
magnetic anomalies are found. At the 80- 
mile mark, a sharp feature suggests a 
strong fault, depth to the upthrow side 
of which seems to be of the order of 3000 
feet subsea, and this fault may constitute 
the southern boundary of the Caribbean 
Mediterranean Sea. Near the 140-mile 
mark the depth seems to be about 7000 
feet to magnetic basement. Beyond this 
feature, the basement must be composed 
of fairly homogenous material out to the 
200-mile mark. From the 230- to the 310- 
mile mark, sharp anomalies suggest the 


presence of horsts and erabens, and the 


mly depth estimation indicates 17,000 
feet subsea at 310 miles. This may be 
near the center of the Caribbean Medi- 
terranean and suggests no great thick- 


ness of sedimentary rocks over the base- 
ment. At 360 to 420 miles, another group 
of anomalies suggest fault blocks, on one 
of which a depth of about 13,000 feet is 
suggested while the water depth is 12,- 
WOO feet. From 420 to 480 miles, only 
\t 480 miles, a 


170-gamma anomaly gives a depth per- 


minor anomalies exist. 
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FIGURE 3. Magnetic total intensity profile, Kingston to Brownsville (part 1). 


ception ot 10,000 feet and suggests a sub- 
stantial fault, downthrown to the south. 
smooth 
the 
The 


deep basement 


Beyond this feature, strong 
greater depths, 
22,000 
of 
separated from the Caribbean Mediter- 
ranean by the 480- 


mile mark is thus postulated. Unfortu- 


anomalies sugvest 


greatest being about feet. 


presence of an area 


a shallower mass at 


anomalies near the southern 
for 


nately, the 


coast of Jamaica cannot be used 


analysis, since the aircraft was changing 
direction rapidly during 


elevation and 


the approach to the air field. 


Kingston Area 


\fter the take-off from Kingston, the 
aircraft elevation increased rapidly. In 
passing over the island, an anomaly was 


















FIGURE 4. 
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Magnetic total intensity profile, Kingston to Brownsville (part 2). 


found which indicates that the magnetic 
basement may extend to 1000 feet above 
sea level. At the 80-mile mark, a strong 


anomaly suggestive of a large fault 
downthrown to the northwest gives a 
depth estimate of 19,000 feet subsea 


which suggests the southern edge of the 
Bartlett Trough. Northwestward of this 
fault to the 220-mile mark, the intensity 
shows a strong increase of a regional 
nature, and the impression of very great 
depths to magnetic basement is gained. 
At the 220-mile mark, an anomaly is 
interpreted as being caused by a fault at 
approximately 9000 feet subsea, which 
correlates closely with the Cayman Fault 
at the of the Bartlett 
Trough. At 300 miles an anomaly yields 
a depth of the order of 13,000 feet, and 
at 330 miles another strongly suggests a 
14,000 feet. 


greater depths are indicated. A 


northern edge 


fault at Beyond this point 
much 
high area, separating the Bartlett Trough 
from the deep which is sometimes called 
the Antillean Sea or the Cuban Sea, is 
therefore recognizable. In the Antillean 
Sea, two depths of 20,000 feet at 390 
miles and 29,000 feet at 420 miles 


indicated. 


are 


Beyond these features an area contain- 
ing only small anomalies is present. At 
530 miles, a shallow mass (14,000 feet) is 
postulated which may correspond to an 
ancient connection between Yucatan and 
Cuba, or it may be an expression of the 
submerged portion of the Cuba uplift. At 
600 miles a sharp anomaly suggests 
structure, and at 630 miles a feature sug- 
vests very great depth, probably in the 
downfaulted Yucatan Channel. Between 
630 miles and 700 miles no depths could 
be obtained. Between 700 miles and 780 
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FIGURE 5. The Caribbean area showing aeromagnetometer profile, and calculated subsea depths to magnetic basement. 


miles there are strong positive anomalies 
possibly derived from varying depths. 
These are 23,000 feet at 720 miles; shal- 
lower at 725 and 730 miles; 14,000 feet at 
750 miles. This group may correspond to 
the Campeche Bank. Beyond this area 
the great depth values obviously cor- 
respond to the Gulf of Mexico deep. At 
850 miles, 35,000 feet is obtained. Be- 
tween 880 miles and 950 miles there is a 
strong magnetic high zone, which must 
correspond to a change of magnetization 
in the basement rocks as do many of the 
other strong anomalies along the flight 
line. No depths could be obtained in this 
zone other than the impression of very 
great depths. At 980 miles, 27,000 feet is 
indicated, and beyond this point, for 
about 500 miles to the 1370-mile mark, 
only gentle anomalies, suggesting great 
depth, exist. At 1370 miles, a positive 
feature may indicate structure associated 
with the edge of the Continental Shelf. 


It should be apparent that the results 
of this flight can be correlated closely 
with the known geology. Some addi- 
tional details such as possible fault loca- 
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tions and the postulated deep south of 
Jamaica are offered. However, it is nec- 
essary to indicate the inherent dangers 
involved in making an_ interpretation 
from a profile of this nature. A profile 
gives only a single dimension viewpoint 
over an anomaly. If the profile crosses 
the anomaly near its apex and perpen- 
dicular to its axis, then depth estimates 
have some significance. If the profile is 
at a substantial angle to the anomaly 
axis, errors of 30 percent in the apparent 
depth may be involved, the errors being 
in the direction of excessive depths. 


Added Uncertainty 


The airplane height of 8000 or 8500 
feet above sea level, plus ocean depths 
up to 15,000 feet or more, causes an addi- 
tional source of uncertainty. As an ex- 
ample, if the aircraft is 23,000 feet above 
the ocean floor and the magnetic base- 
ment is 3000 feet below the ocean floor, 
the total depth to magnetic material is 
26,000 feet. A 20 pereent error therefore 
causes a discrepancy of 5200 feet in the 


thickness of the sedimentary zone. If the 
aircraft were flown at 1000 feet to 2000 
feet above sea level, the error would be 
substantially decreased. 

It may be practical in the near future 
to have one or more profiles flown across 
the Atlantic or other oceans. Without 
question, the interpretation of these 
flights should contribute valuable infor- 
mation concerning the depths to mag- 
netic basement. Other profiles have been 
made on cross-country flights. When 
these are assembled and interpreted, not 
only will approximate depths to mag- 
netic basement be determined, but condi- 
tions within the basement relative to 
mountain building may be found. 

This project suggests a manner in 
which interesting and valuable geologic 
data can be secured incidental to other 
operations not directly involved in geo- 
physical surveys. The extra care and 
planning involved were capably handled 
by the personnel of Fairchild Aerial Sur- 
veys, Inc., under the direction of M. A. 
Phillips of that company. However, the 
author accepts full responsibility for the 
interpretation of the data. 
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IT'S YOUR §€%) CHOICE! 






Combining the best features of a fishtail and rock 
bit, the A-1 Combination Bit has been extensively 
tested in both foreign and domestic fields, and has 
been found to make faster and straighter hole with 
light drilling weight in all types of top shales, clays, 
unconsolidated and broken formations, and medium 


hard formations. Deviation surveys show this bit 
drills 100% straight hole. 


The center blades are heavily dressed with tungsten 
carbide inserts to insure maximum digging effi- 
ciency, while the roller and ball bearing side cutters 
have large, husky, specially hard-faced teeth to 
offset gauge wear and maintain round full-gauge 
hole. 





OTHER A-1 CHOICES: 


Unitized Replaceable Multi-blade Drilling Bits. 
Rotary Type Side Wall Core Barrel. 
Self-Sharpening Milling Tools. 

Combination Casing Mill with Casing Cutter. | 


eee 


CUAUUUUUAAULUI 


Detailed information about these and 
other A-] products will be furnished upon 
request. 


ve 
a 2000 HUSSION STREET, HOUSTON 1, TEXAS 


Service Points at Corpus Christi, Texas; Victoria, Texas; 
Lafayette, La.; Houma, La.; and Brookhaven, Mississippi 





EXPORT REPRESENTATIVES: 


New York, N. Y—BROWN AND BECKLEY, 30 Rockefelller Plaza, New York, N. Y. 

South America—C. R. SUMMERS, Carrera 55—Casa 80-56, Barranquilla, Colombia 

Argentina—LANGLEY Y CIA., Corrientes 1115, Buenos Aires, Argentina 

Near East and Far East—W. O. CALVERT, No. 7 Beechway Corner, Horseshoe Lane, 
Merrow, NR. Guilford, Surrey, England 

Mexico—J. E. DOUGLAS, Second National Bank Bidg., Houston, Texas 
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Better Terms Expected 
For U. S. Capital in Mexico 


Current negotiations between Mexico's 
state oil monopoly, Petréleos Mexicanos 
(Pemex) and several American com 
panies are expected to result shortly in 
announcement by the Mexican govern 
ment of more favorable terms for the en- 
listment of U. S. 
Mexico’s oil development program. 

Two still remain 


(1) legal restrictions on the amount of 


capital and skills in 


issues unresolved: 
stock ownership non-Mexican nationals 
may hold in companies formed to ex- 
plore and drill in Mexico; (2) the pro- 
portion of oil discovered that may be 
taken by American concerns operating in 
Mexico. Pemex has virtually conceded 
that American operators may claim up 
to 80 percent of all newly discovered oil 
to the amount of capital investment in a 
project; but thereafter Pemex is unwill- 
ing to write 50 percent “take” into pend- 
ing contracts. Mexico’s first contract less 
than a year ago, with J. Edward Jones, 
was a Straight cost-plus-10-percent deal 
learned that 


Since then Pemex has 


American capital and know-how gen- 
erally will not be attracted by such a 
proposition and has liberalized the offers 
made to Cities Service and pending with 
The Texas Company. 

The details of 
have not been announced, but the Cities 


these later contracts 


Service arrangement is reported to in- 
clude a provision for a $10 million loan 
to Mexico with the company ultimately) 
purchasing 50 to 80 percent of discovered 
oil. (See Wortp O11, May, 1948, page 
282). The Texas Company deal, which 
has not yet received final approval, is 
termed by one Pemex spokesman a 
“barter plan” by which Texaco supplies 
Pemex not with cash loans but witl 
equipment and material for such projects 
as the Tehuantepec Isthmus pipe linc 
and completion of the Salamanca _ re 
finery. 

One difficulty now appears to reside 
in the “exportable surplus” offers of 
Pemex; several industry authorities be 
lieve that Mexico already has “oversold” 
its exportable surplus and that until new 
discovered there is no 


American 


oi! is actually 
“take” possible for any con- 
cerns. This snag is reported to be hold- 
ing up the Texaco deal after Pemex 
realized that it might not be safe to com- 
mit any existing exportable surplus to 


Texaco because 1948 production increases 
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are not materializing. Another reported 
proposal to Pemex by Glenn McCarthy 
is said to be stymied for the same rea- 
son since it was tied in with option on 
some of Pemex’s current production. 
Still 


under 


another drilling arrangement 1s 


negotiation between Pemex and 


Southeastern Oil de Mexico, of which 
Duke has 


succeeded by 


Gordon lately retired as 


president, being General 
Manuel J. Zevada, an outstanding petro- 
leum and mining engineer and for ten 
vears general supervisor of gas and oil 
for the Mexican Government, and also 
associated with Pemex in charge of ex 
propriated refineries. 
Dairio Oficial de la 
Mexico on May 18 published the text of 
an agreement concluded between Cities 


FederaciOo of 


Service and Pemex covering indemnity 
payments to the affiliate 
Petroleum 


companies 
Asphalt 


Company and Sabino Gordo Petroleum 


Mexico-Texas and 


Corporation. In compensation to these 
companies for properties affected by the 
1938, the agree- 


ment provides that Mexico shall pay the 


expropriation order of 


companies $1 million in U. S. 
$200,000 to Sabino Gordo on 
1949; $200,000 to Mexico 
Texas on January 1, 1950; $200,000 to 


money as 
follows: 
January 1, 


Compania de Terrefios Petroliferos Im- 
perio, S.A, on 1951; and 
$400,000 to Mexico-Eastern Oil 


pany. The 


Janvary 1, 
Com- 
last-named payment is to be 
$200,000, 


installments, each of 


1952, and January 1, 


in two 
payable January 1, 
1953. In return for this, the Cities Serv- 


ce companies have agreed to waive any 


rights they may have had in the former 
properties, either under Mexican or in 


ternational law 


French Refineries Average 
4,200,000 Barrels Monthly 


French refineries have processed an 


estimated 20,720,000 barrels of crude oil 
in the first five months of 1948, bringing 
the monthly average throughprt up to 
+,200,000 barrels in 1948 as 


with 2,975,000 barrels in 1947. 


“, 


compared 


Improved freight and foreign currency 
conditions may increase refinery output 
for the whole of 1948 to 56 million bar- 
rels. In 1947, a total of 35,630,000 barrels 


were pre cessed. 





Polish Crude Output Reaches 
2697 Barrels Daily in March 


The output of the Polish industry in 
March, 1948, totaled approximately 83,- 
620 barrels of crude oil or 2697 barrels 
daily. Approximately 596 million cubic 
feet of natural gas were produced in the 
period. The crude production was more 
than 5 percent and gas more than 1.6 
percent above the goal set by the goy 
ernment. 

The increase in crude production was 
attributed to the completion of a new 
well at More than 


17,535 feet of hole were drilled during 


Foulsz near Gorlice. 
March, 3680 feet of which were drilled in 
wildcat holes. 

Polish refineries had a throughput of 
132,662 barrels of crude 
80,482 barrels were domestic and the ri 


oil, of which 


mainder imported. 


Yugoslavia Exceeds Production 
Goal by 14 Percent in 1947 


Reports from the Yugoslavian oil and 


eas industry indicate that it has over 
fulfilled its production plans by 14 per- 
1947. The 
augurated last vear calls for an output of 
3,150 000 barrels of crude oil in 1951 but 


does not specify goals for the interven 


cent tm Five Year Plan in- 


ing years, 


New Italian Field Produces 
105,000 Cubic Feet of Gas Daily 


\ new Italian field, whose reservoir is 
estimated to contain several billion cubic 
teet of methane gas, has been discovered 
between Ravenna and Ferrara. Approxi- 
mately 105,000 cubic feet of gas are be- 
ing produced daily from a zone between 
1500 and 1800 feet, and plans are being 
completed to connect the field to Bo- 
logna. 

Other small natural gas deposits have 
recently in) Modena 


35.000 


been discovered 


Province, vielding about cubic 
feet a day. 


The 


restrictions on the import of plant and 


Italian Government has removed 
equipment for the natural gas industry 
and has also removed all restrictions on 


sales of methane gas 


Wildcat in Northeast Spain 
Still Unsuccessful at 8500 Feet 


Wildcat drilling to a depth of approxi- 


mately 8500 feet at Oliana in the Pro- 


vince of Lerida, or Catalonia, in north- 


cast Spain, has been unsuccessful and 
heavier drilling equipment has been 1n- 
stalled. It is believed that the prospects 
for deeper oil in this area, and also in 
the Alicante region of southeast Spain, 
are promising. 
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wide popularity because of its effec- 
tive application to many needs in 
producing wells. It can be set and 
used for making a flow test, utilizing 
the Packer for production through 
the tubing, if the zone proves pro- 
ductive. If not productive, the zone 
can be squeeze cemented through the 
Packer. One Packer provides for pro- 
duction of two zones, either simul- 
taneously with segregated produc- 
tion, or from each zone separately 
at different times. For complete flex- 
ibility of two-zone production, a 
Baker Change-Over Flow Tube (see 
illustration) with two Packers may 
be used. For three-zone production 
only two packers are used, 

The Baker Retainer Production 
Packer is used for single-zone instal- 
lation to prevent gas from cutting 
holes in the casing (often started by 
thread leaks) by transferring the 
pressure from the casing to the tub- 
ing. If and when the tubing leaks, it 
can be pulled, repaired and replaced 
through the Packer, The Packer will 
protect the casing, when corrosive 
fluid is being produced or injected, by 
allowing the annulus to be filled with 
oil and confining the corrosive action 
to the tubing only, 

An interesting use of the Baker 
Retainer Production Packer is for 
pumping or flowing an upper zone 
through the tubing, and flowing a 
lower zone through the annulus be- 
tween the tubing and the casing. This 
hook-up calls for use of the Baker 
Change-Over Flow Tube, and in ad- 
dition to permitting segregated pro- 
duction as mentioned above, produc- 
tion of both zones through the tub- 
ing may be secured without remov- 
ing the tubing string from the well. 


GET ALL DETAILS 


If you have any production prob- 
lems which might be solved by the 
use of a Baker Model “D” Retainer 





















































Production Packer, we suggest you 
contact the nearest Baker representa- 
tive; or address mail inquiries to 
Baker Oil Toels, Inc., Box 2274, 
Terminal Annex, Los Angeles 54, 
California, U.S.A. 





Safety 
Joint 
Fluid 
Ports 
Baker 
Model “D" 
Retainer 
Production 
Packer 
Baker 
Model “D" 
a Change- 
Over 
Flow 
a Tube 
8 Opposed Slips 
¥ ~~ pestorations oun 
Packer either up 
or down. 
Safety 
Joint 
Multi-V 
Tubing 
Seal 
Nipples 
Baker Left—Two-zone 
Model “D” completion hook-up 
Retainer with two Baker 
— Model ‘‘D” Retainer 
asnee Production Packers 
and accessory 
equipment. 
; Right—Baker Retainer 
Perforations Production Packer 
with Tubing Seal | 
ipple L t . 
_— Nipple Locator Sub y 
-—— “Orange 
Peeled” 











CAN PERFORM THEM SUCCESSFULLY 


The Tubing Seal 
Nipple Locator 
Sub is employed 
when it is 
desirable to 
apply “set- 
down” weight 
of the tubing 
string in single 
or dual zone 
Packer hook-ups. 


Lead Seals 
prevent flow 
of the Packing 
Element 
between the 
Body and the 
Cone. 


Lead Seals 
prevent flow of 
the Packing 
Element 
between the 
Cones and the 
Casing I. D. 


Multi-V 
Tubing Seal 
Nipple 


Perforated 
Production Tube 
with Coupling 





BAKER O/L TOOLS, INC. 


New York 


Houston * Los Angeles 





Retainer Production Packer 














ATTEND NOMADS MEETING-—Sested, left to right, are Arthur $. Osborn, Arabian- 
American Oil Company; Ernest E. Woodbury, Richmond Exploration Company; and Irvin LaGrande, 
Drilling & Exploration Company. Standing, left to right, are R. H. Hume, Sinclair Oil Company; 
Lewis W. Miller, Texas Petroleum Company; and Douglas Pickard, Anglo-lranian Oil Company. 


Production in Mexico Reaches 
56,130,255 Barrels of Oil in 1947 
Final tabulation of production figures 
for Mexico in 1947, 
ports from some of the Isthmus fields, 


including late re 
shows that Mexico produced 56,130,255 


barrels of oil, for a daily average 
throughout the year of 153,782 barrels 
Although 14.4 percent higher than pro 
duction for 1946, it still is falling short 
of supplying any great surplus for ex- 
port, and unless the Petr6leos Mexicanos 
next few years, 


goals are met for the 


there will be a necessity for importing 
products. The 1948 program scheduled 
by Pemex calls for a daily average of 
171,981 barrels, or 11.8 
than 1947. The Poza Rica field is to be 
called upon for a substantial amount of 
this, the schedule being 96,129 barrels a 


percent more 


day. In anticipation of the continuing 
need for heavy demands on the Poza 
Rica field, a complete study is being 


made of a gas repressuring project for 
the area in an effort to bolster reservoir 


efficiency. 


Egyptian Ministry Announces 
Data on Oil Field Concessions 
Data relating to the three main con- 
cessions granted to Anglo-Egyptian Oil 
fields, Ltd., have been announced by the 


Ministry of Commerce and 


Egyptian 
Industry. 
Ras Gharib concession with 126 


barrels 


the 
wells is producing 9 million 
yearly; Ras al Sudr with five wells is 
producing 1,850,000 barrels vearly; 
Kl Asl has 1 well, shut in 

The Ministry has also drawn up a bill 


to exploit the 


and 


authorizing the company 
Sudr concession. The bill provides that 
the concession will be for 30 years and 
renewable for another 15 years; that the 
company will pay the government a tax 
equal to 14 percent of the value of the oil 
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produced; and that the government will 
have priority in buying 20 percent of the 
production. 

The Egyptian Government holds 100,- 
000 shares in the company, giving it the 
right to 5 percent of the net profit of the 
company and 10 percent of all surplus 


profits. 


India and Pakistan Announce 
Petroleum Concession Policy 
Paki- 


stan have announced their policy on pe- 


The governments of India and 


troleum concessions within their borders. 
The 


India has decided to let existing oil con- 


government of the Dominion of 
cessions develop for a period of ten years 
and allow for this time all facilities for 
efficient working and reasonable expan- 
sion. At the end of this time the situation 
will be reviewed and the state may de- 
cide to acquire a unit after payment of 
just compensation. 

Pakistan 
velop. mineral 
Industrial development is to be left to 


announced its wish to de- 


resources, including oil. 
Foreign capital will 
be welcomed, providing that Pakistan 
allowed to participate in 


private enterprise. 


nationals are 
the administrative and technical depart- 
ments that 
offered to local capital 


and opportunity will be 


Production in Vogelkop Region 
Likely to Be Resumed in 1949 
The New Guinea Petroleum Company 
has announced that petroleuin produc- 
tion in the Vogelkop region of Dutch 
New likely to be resumed in 
1949. 
Exploratory 
depth of 10,000 feet. Two rigs are to be 


Guinea 
tests will be drilled to a 


put into service by the end of 1948 and 


an increasing number next year. Geo 


logical, gravimetric and seismic parties 
detailed 


have started on reconnaissance 


operations. 





Burmah Oil Company Reports 
Rehabilitation Expenditures 
The 


ported expenditures of 


Burmah Oil Company has re- 
£2, 


defray rehabilitation expenditure on its 


million to 


3urma properties destroyed in 1942, for 
which the company is still awaiting com- 
pensation. Reconstruction of the proper- 
ties will necessitate further large expendi- 
tures, another three vears being expected 
to elapse before oil fields, pipe line, and 
refinery will all be in operation. The 
planned scale of operations will be less 
than before the war and will be con- 
ducted jointly with the Indo-Burma Pe- 
troleum Company and British Burmah 
Petroleum Company. 

In the 


large sums on geological work and test- 


past the company has _ spent 
ing of new areas without return, but is 
preparing to make further examination 
of possible territory as soon as the terms 
of prospecting licenses and leases have 
been fixed. Discussions with the govern- 


of the new Union of Burma are 
now held. The 


formulating a policy on the future grant- 


ment 
being government is 
ing of oil concessions, since the develop- 


ment of all natural resources in Burma 


is subject to nationalization after fair 
compensation to owners. 

The company’s exploration plans in- 
clude areas in Pakistan and India, but 
are subject to the securing of reasonable 
terms, especially in regard to security of 


tenure, with the governments concerned 


Netherlands Expects Increase 
In Production and Refining 


In the fields of both petroleum produc- 
tion and refining, the Netherlands is an- 
ticipating increased activity during the 
remainder of 1948. Oil production in the 
Schoonebeek field of northeast Holland 
has nearly doubled since the beginning 
of the vear and is now equivalent to ap- 
proximately 2,800,000 barrels annually. 
The number of pumping wells is 46, with 
the high wax content of the crude caus- 
ing production difficulties. Considerable 
production 1s expected as 
wells are drilled. A 
nouncement made by the government 
stated that 44 out of 48 wells drilled near 
the field were successfully producing oil, 


increase in 


more recent an- 


and that exploratory drilling was under 
way at Delft, Coevorden (on the German 
border) and Zaandam. 

between Germany’s 
Company Neder- 
Maatschappij as to 


An agreement 
Wintershall 
landsche Aardolie 
spacing of the Emlichheim-Schoonebeek 


and the 


field should insure rational development 
of the structure. 

Crude from the field is sent to Pernis, 
near Rotterdam, by rail to be refined in 
Bataafsche Petroleum Company’s plant, 
present is 


The 


whose processing capacity at 


almost 20,000 barrels a day. com- 
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For "ONE-SHOT” FISHING 


@ The Cooper Die-Formed Basket needs but one shot at your fish. 


@ In six simple fast steps it’s ready to run. 


@ Run the Basket to the bottom, rotate a half dozen times, apply weight 
and the Basket Fingers scrape the bottom of the hole, intermesh, and enclose 
all the junk in a tight steel basket. 


@ No need to make hole. Less than three minutes on the bottom and you’ve 
got your fish. 


@ The diameter of Basket Shoe doesn’t have to be the exact diameter of the 
hole for successful operation, 
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pany (a subsidiary of Royal Dutch Shell 
Group) is planning extensive additions 
to the plant to be completed in 1953, 
upping its capacity to approximately 
57,500 barrels a day. Installations have 
already been built for the production of 
chemical products in a plant adjoining 
the Pernis refinery. 

The increased capacity will necessitate 
not only erection of new factories but 
also the extension of auxiliary and sub- 
sidiary installations. The tank farm will 
be enlarged and at least three new jetties 
built to berth tankers and 
canal barges. The refinery is situated on 
the left bank of the canal, opposite 
Viaardingen. When the plans have been 
fulfilled the refinery will cover a total 
area of 850 acres. 


sea-going 


Production Partly Resumed 
In Vicinity of Leduc Well 


Near the end of June the operation of 
disposing of the surplus oil produced 
from the Atlantic wild well in the Leduc 
field had progressed to the point where 
partial resumption of normal producing 
operations in the remainder of the field 
could be allowed. 

Although the well is still out of con- 
trol and producing an estimated 6000 
barrels daily, much of the surplus oil has 
been picked up and transported through 
Imperial’s pipe line to Nisku. During the 
emergency the line has been handling 
an average of 12,000 barrels daily which 
is being moved from Nisku by tank car. 
At the same time transportation by truck 
has been stepped up and an estimated 
movement of 2000 barrels daily by that 
means has been achieved, so that despite 
an emergency that caused a complete 
shutdown in the field for a while, a new 
production peak is being reached. The 
wells other than the wild well are being 
allocated 7000 to 8000 barrels a 
day on a restricted basis. 

The Petroleum 
control operations on the wild well has 
allocated 6000 barrels daily as net pro- 
duction from that well. If production ex- 
ceeds this amount the surplus is to be 
pumped back into the formation through 
Atlantic’s No. 1 well on the same lease. 
Several thousand barrels have already 
Imperial, 


about 


Board in charge of 


been pumped into this well. 
due to the impossibility of separating 


the weathered oil produced from the 
Atlantic 3 from live oil currently pro- 
duced from other wells, is purchasing all 
of the output and allocating it to other 
refineries, on the basis of normal produc- 
tion and purchasing percentages. 

Meanwhile, two relief wells were be- 
ing drilled, one to the east and another 
south of Atlantic 3, and Imperial’s 48 is 
being used as a water injection well, 
pumping water into the formation at a 
rate of about 40,000 barrels daily. 
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Shell Oil Company of Canada 
To Begin Drilling Near Sussex 

Shell Oil Company of Canada, Ltd., 
plans to start drilling operations at a 
point about ten miles east of Sussex, 
New Brunswick, Canada. Other drilling 
operations have already been started 
near Moncton, New Brunswick, by New 
3runswick Oilfields, Ltd. 

The two companies are working in a 
10,000-square mile area which is under 
crown lease to New Brunswick Oilfields, 
Ltd., successor to New Brunswick Gas 
and Oil Fields, Ltd. The new firm, a 
combination of Canadian and American 
interests, took over the business of the 
Scotch firm in June, 1947. 

The New Brunswick management has 
started drilling operations at Round Hill, 
five miles from the nearest limit of 
Stony Creek field, in the easternmost gas 
and oil producing region of continental 
North America. A program is also being 
developed for modernizing the equip- 
ment and techniques used in Stony Creek 
field, which has not been produced in 
keeping with the latest developments in 
petroleum engineering. 


House Committee Recommends 
Funds for Alaskan Exploration 


The House Appropriations Commit- 
tee has recommended allocation of the 
sum of $14,600,000 to be used in con- 
tinued exploration of Naval Petroleum 
Reserve No. 4in Alaska. With continued 
exploration and drilling of three wildcat 
wells, one of which is not yet completed, 
information is being coordinated for a 
still more intensive search for reserves 
of oil in that area. The new program re- 
ported to the appropriations committee 
calls for drilling of seven additional wild- 
cat wells, at the same time carrying on 
and 


geological geo- 


drilling the 


the program of 
physical investigation. In 
first two wells, considerable oil show- 
ings were found, but none have proved 


to be of commercial value. 


Political Disturbances May Halt 
Middle East Pipe Line Activity 


Continuation of political disturbances 


in the Middle East has caused with- 
holding of export licenses for steel 
intended for use in construction of the 
important Trans-Arabian Pipe Line 


Company’s line from Persian Gulf fields 
to the Mediterranean. Meanwhile, con- 
struction has proceeded on the lines con- 
necting both Abqaiq and Abu Hadriyah 
fields with Qatif Junction so that more 
crude can be made available from these 
fields to a shipping point on the Gulf. 
These lines have now been completed. 
There has been a considerable amount 
of discussion as to whether Trans- 
Arabian will continue with its plans for 


the big line, and it is thought not un- 





likely that construction might be 
poned indefinitely unless there is a radi- 


post- 


cal change in the situation in the entire 
Middle East. At this stage such a deci- 
sion rests as much with the State De- 
partment as it does with the company 
making the expenditure. 

Under such conditions, and should the 
line to the Mediterranean be shelved, it 
is not unlikely that a similar course will 
be pursued by the Middle East 
Line Company. This company, formed 
to build a Abadan to the 
Mediterranean, has not yet been 
vated and abandonment of plans for the 


Pipe 
line from 
acti- 


line would not entail any substantial loss 
in outlay. 


Production of Oil in Venezuela 
Continues to Top 1947 Level 
Venezuela’s production continues at a 
rate about 10 percent above the rate at 
which it produced 1947 
During the first four months of 1948 the 
nation produced 157,142,040 barrels of oil, 
and although the average was slightly 
less in April than in March, indications 


for the year 


were that the upswing in producing rates 
would continue. 

During April production amounted to 
39,065,868 barrels, a 
1,303,196 barrels, to compare with the 
daily average of 1,208,011 barrels main- 
tained during 1947. Creole Petroleum 
Corporation continues as the largest sin- 


daily average of 


gle producer in Venezuela or the world, 
contributing an average of 679,242 bar- 
rels daily to the April total. 


Ray Dudley Speaks to Nomads 


At June Meeting in Houston 

Ray L. Dudley, president of Gulf Pub- 
lishing Company, was the principal 
speaker at the June meeting of the Hous- 
ton chapter of Nomads. In his talk he 
summarized conditions in the petroleum 
industry throughout the world, pointing 
to the sharp increases in demand for all 
kinds of petroleum products. He 
dicted tremendous expenditures by the 


pre- 


industry during the next few years in 
order to meet demands, saying that the 
industry will spend half as much during 
the next few years as it has spent during 
its entire history to date. He briefly re- 
viewed world developments during the 
past year, giving figures on production, 
completions, footage drilled, and number 
of rigs running in all active countries. 

A number of guests from foreign fields 


meeting. They in- 


were present at the 

cluded H. Giordano of the Argentine 
Y.P.F.; E. Gastaldi, B. C. Berardinelli, 
and E..P:-Ospital,-all ot Y.Pob.; Harry 


Simons, A to Z Export Company, Cara- 
cas; Bob Kuss, Mene Grande Oil Com- 
pany, Venezuela; C. W. Daniel and A. E. 
MacKay, Shell Group, and Dan Mori- 
Petroleum Corporation, 


arty, Creole 


Venezuela. 
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Equipment 


SUppLemEn™ 


New and improved equipment of manufacturers who describe 


their products or services in the current Composite Catalog 





76—Bulldozers 


This item supplements the Caterpillar 
Tractor Company's data as shown on 
pages 994-995 of Composite Catalog. 


Two hydraulic-controlled bulldozers 
have been designed for use with, and 
matched in capacity to the power of, 
the Diesel D2 tractor. They are the No. 
2A, angling blade, and the No. 2S, 
straight blade, rounding out the line of 
bulldozers manufactured by the Cater- 
pillar Tractor Company for exclusive 
use with their diesel track-type tractors. 





The bulldozers 


combine the accepted 
blade features of the “Caterpillar” bull- 
dozer family, both cable controlled and 
hydraulic controlled, and the advantages 
of a closed hydraulic system. 

This system incorporates such features 


positive-action, bal- 
pump, integral with 
tank and operating valves; manually- 
operated control valve, with “raise,” 
“lower” and “hold” positions; carbu- 
rized pins for connecting pistons, cranks 
and push arms; high-pressure reinfor¢ed 
hydraulic hose; seamless steel lines cou- 
pled to hydraulic hose to direct oil flow 


as front-mounted, 
anced vane type 


from the hydraulic pump housing to 
the power cylinders. 
The No. 2A bulldozer has a blade 


length of 80 inches for the 40-inch gauge 
D2 tractor and 97% inches for the 50- 
inch gauge tractor. It has a maximum 
life, with blade straight, of 28 inches, 
or the front point of the blade with 
lift 32% inches for the 40-inch gauge 
and 34 inches for the 50-inch gauge 
when the blade is angled but not tilted. 
It has an 11-inch drop below the ground, 
a blade angle of 25 degrees and a maxi- 
mum tilting adjustment of six inches. 
The No. 2S bulldozer, offered also for 
the 40-inch gauge and 50-inch gauge 
D2 tractors, has a blade length of 68 
inches for the 40-inch gauge and 80- 
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inches for the 50-inch gauge. It has a 
maximum lift of 25 inches and a drop 
of ten inches below the ground. 

For additional information, write Cater- 
pillar Tractor Company, Peoria 8, IIl., 
referring to Wortp OIL item 76. 


77—Portable Field Houses 


This item supplements the Harnischfeger 
Corporation’s data as shown on page 
1706 of Composite Catalog. 


A pre-assembled field office or camp 
worker’s dwelling affords easy and quick 
erection, as it comes in finished double- 
walled sections. Two or three men can 
put it up in a day. The panel construc- 
tion makes it easy to disassemble if the 
need arises. 

Walls, floor and ceiling are com- 
pletely insulated with Balsam-Wool, 
suiting it for year-round use. Each wall 
section is complete and interlocks se- 
curely with the next. Window panels 
have glazed sash and weatherstripping 
already installed. Door sections have 
doors already hung. 

The interior of the P&H pre-assem- 
bled house provides an_ unobstructed 
area of 20x20 feet. If desired, this area 
can be divided in any manner, or with 
specially designed P&H wall and door 
partitions. Two bedrooms, living room, 
kitchen, bathroom, and even screened 
porch and car port may be added. 

Each P&H house is supplied struc- 
turally complete with standard doors, 
sash, hardware trim, shutters, roofing 
liner, and heavy asphalt strip singles. 
All inside surfaces are treated with a 
clear, penetrating base coat and all ex- 
terior surfaces are primed white. Com- 
plete plans with step-by-step instruc- 


tions and photos for erection are pro- 
vided. 

For additional information, write the 
Harnischefeger Corporation, Houses Divi- 
sion, Port Washington, Wis., referring to 
Wor-p OIL, ttem 77 
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78—High Pressure Pump 


This item supplements The Jaeger Ma- 
chine Company’s data as shown on page 

773 of Composite Catalog. 
A compact, completely self-contained 
and easily transported pumping unit 
that will take water from surface sup- 


ply sources and deliver it at pressures 


adequate for fire protection, irrigation, 
pressure washing and similar applica- 
tions, is the Jaeger Machine Company’s 
2-inch portable pressure pump, Model 
2PAFH. This powerful little gasoline- 
engine-driven unit—only slightly more 
than two feet square—is said to develop 
almost twice the pressure delivered by 
the usual dewatering pump of its size, 
yet weighs only 150 pounds. 





At 10-foot suction lift, this pump has 
a range of volumes and pressures from 
135 gallons per minute at ten pounds 
discharge pressure, to 30 gallons per 
minute at 60 pounds discharge pressure, 
and a maximum shutoff pressure of 70 
pounds. 

The open-bladed or trash-type im- 
peller combines high pumping efficiency 
with ability to handle large solids. Jaeger 
patented “Lubri-Seal” seals the impeller 
shaft against air or water losses. The 
pump is fitted with a hardened and ad- 
justable liner plate which can be easily 
removed and replaced after long service. 
The shell of the pump is an example 
of modern casting technique, containing 
no pockets or corners. 

For additional information, write The 
Jaeger Machine Company, Columbus 16, 
Ohio, referring to Wor Lp Ot item 78. 
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REFLEX i 
TRANSPARENT 


DROP FORGED STEEL 
LIQUID LEVEL 


GAGES 








PENBERTHY 
REFLEX 


Drop Forged Steel 
= Liquid Level Gage 
ac Empty Space Shows White 
| Liquid Shows Black 


Due to “Reflex” principle, 
liquid always shows black 
and empty space white. 
Liquid level is indicated 
instantly and unmistak- 
ably. Made of temperature 
resisting alloy steel for 
high pressure and tem- 
perature service. Conforms 
with API and ASME re- 
quirements. 















| PENBERTHY 
| TRANSPARENT 


Drop Forged Steel 
Liquid Level 
| GAGES 


Glass front and rear per- 
mits observation of color 
and density of liquids 
under high pressures 
and/or temperatures. 
Highest quality—made 
of temperature resisting 
alloy steel. Conforms 
with API and ASME re- 
quirements. 


isl 


PENBERTHY INJECTOR CO. 
Detroit 2, Mich. 
Canadian Plant—Windsor, Ontario 
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79—Diesel Engine 





This item supplements International Harvester Company's data as shown on pages 2037 


2040 of Composite Catalog. 


A six-cylinder, 
1090-cubic-inch dis- 
placement diesel en- 
gine with a 534 x/7- 
inch bore and stroke, 
the UD-24, is de- 
signed for heavy- 
duty operations in 
construction machin- 
ery, oil fields, cotton 
gins, refrigeration 
plants, flour mills, 








rock crushers, saw- 
mills, and for many 
other applications, 
The UD-24 engine develops 191 horse- 
power at 1375 revolutions per minute, 
while the UD-24 power unit, equipped 
with radiator, fan, clutch, and power 
take-off, develops 180 hp. at 1375 rpm. 

Features of the engine include four- 
cycle design which contributes to sim- 
plicity of engine operation and mainte- 
nance; new International twin-plunger 
fuel injection pump, especially designed 
to give smooth engine operation, good 
governed speed regulation, superior lug- 
ging ability, and minimum fuel con- 
sumption; IH pre-combustion chamber 


which makes possible efficient use of 
low cost fuels such as No. 3 fuel oil; 
location of exhaust and intake mani- 


folds on opposite sides of the engine to 
assure maximum power and long valve 
and piston life by providing free flow 
of cool air into the engine and free flow 
of exhaust gases from the engine. 

The UD-24 operates on ordinary 
lubricating oil without the need of oll 


80—Casing Head 


coolers. This is achieved by the forced 
circulation type of cooling systems; by- 
pass thermostatic control; large, full 
length water jackets; and the dual wa 
ter manifold. 

International Harvester engineers in- 
corporated the following specifications 
into the UD-24: Tocco-hardened crank- 
shaft; trouble-free, IH single-orifice in- 
jection nozzles; seven* precision tri 
metal 4%-inch-diameter main bearings; 
large tri-metal main and connecting-rod 
bearings; full-pressure_ lubricatio: 
through rifle-drilled passages; aluminum 
alloy pistons; replaceable, heat-treated, 
dry cylinder sleeves; large flywheel: 
valve-in-head construction; large oil, air, 
and fuel oil filters; and efficient engine 
sealing against dirt. 

For additional information, write Inter 
national Harvester Company, 180 Nortl 
Michigan Avenue, Chicago, IIl., referring 


to Worcp On. ttem 79 


This item supplements the Atlas Engineering Works’ data as shown on pages 269-300 of 


Composite Catalog. 


Double tapered slips which 
insure perfect alignment of g 
the pipe load the entire 3 
length of the slip surface, % 
with no danger of crushing 
the pipe on long, heavy 
strings being used in today’s 
deep wells, is one of the 
features embodied in_ the 
new Atlas type H-S-W cas- 
ing head. 

A second feature is the 
sealing member composed of 
two steel backup plates with 
synthetic rubber between, 
easily placed in the casing 
head through blowout pre- 
venters and held in place by 
lock screws in the casing 
head flange. 

For additional infermation, 
write Atlas Engineering§ 
Works, 5206 Navigation Blvd., 
Houston, referring to WorLp 
Orr item 80 
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The “right tools” plus the “right man” 
mean a substantial saving on every Fish- 
ing Job. 


complicated job quickly and successfully. 


The three Wilson Fishing Tools shown 
above have proven their dependability over 





The Fishing Tool Division of Wilson Sup- 
ply Company has been built up over many 
years of experience in the Gulf Coast area. 
Superior tools have been developed—men 


and over again. They are available in the 
United States on a rental basis—for sale 
for Foreign use. Complete stocks and serv- 
ice available at Houston and Alice, Texas; 


have been trained to handle even the most Shreveport, New Iberia and Harvey, La. 








Write for complete catalog on “Wilson Superior Fishing Tools”—Address: Fishing 
Tool Division, Wilson Supply Company, P. O. Drawer 19, Houston 12, Texas. 


WILSON SUPPLY COMPA 


1412 MAURY ST., HOUSTON eo 






SALES OFFICES: Tulsa, Oklahoma; Dallas, Texas. BRANCH STORES: 
ANGELES: Western Control, Alice, Verena: 
' aE Ts ree. Iberia, Harvey, Shreveport. 
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81—Duax Pump Liner 


This item supplements the Axelson Manu- 
facturing Company's data as shown on pages 
301-336 of Compos:te Catalog. 








TOP PACKER 


—— BOK SECTION 











attention. 


Tt. f 


Bowen Safety 
Joint Type F 
Patented 


Office: 2429 Crockett St., P. O. Box 1025, HOUSTON. 1, TEXAS, Phone C-9457 


SAFETY JOINT 


For 


DRILLING—FISHING 
FORMATION TESTING 
SETTING PACKERS 


Will not release unintentionally 
or back off any easier than 
regular tool joints. 


Does not interfere with drilling, 
wn ce fishing or testing procedures. 


See your 1947-48 Composite Catalog for descrip- 
tion and details of many other Bowen Oil Field 
Specialties. (Pages 687-716.) 


Axelson Manufacturing Company's 
Duax pump liner is manufactured by a 
process whereby specially alloyed iron, 
which is as hard as fine tool steel, is 
centrifugally cast into a seamless steel 
shell, using a patented method which 
assures an absolute bond between the 
two metals. As a result, the extremely 
hard inner surface of the liner offers 
great wear-resistant properties, while the 
tough outer steel shell prevents any 
possibility of the liner cracking due to 
brittleness. Careful “magnaflux” inspec- 
tion of each liner insures uniform quality 
and eliminates any below-surface flaws 
either in the casting or in the bond be- 
tween the cast iron and steel. 

For additional information, write the 
Axelson Manufacturing Company, 616 
South Boyle Avenue, Los Angeles 1], 
Calif., referring to WorLp Om. ttem 81 


82—Scraper Trap 





This item supplements Thornhill-Craver Com- 
pany’s data as shown on pages 4097-4120 of 
Composite Catalog. 

An improved pipe line scraper trap 
is of hinged design which permits the 
operator to swing the scraper trap open 
or shut. 

The trap employs the Unibolt design 


r= & SF 


SUPPLEMENTING COMPOSITE CATALOG 





of tapered interlocking shelves between 
the nut member and the lug hub or 
blanking plug which are drawn together 
by simply tightening a single bolt. (On 
the larger sizes from six inches up, two 
bolts are required.) A resilient and re- 





placeable gasket effects a leak-proof seal 
when the bolts are tightened. The simpli- 
fied design, in contrast with conventional 


multi-bolt flanged traps and threaded 
bull plugs, allows the trap to be opened 
and closed quickly, without lifting heavy 
blind flanges off and on the line and 
breaking out and making up numerous 
bolts and nuts. 

For additional information, write Thorn- 
hill-Craver Company, 1701 Lockwood 
Drive, Houston, referring to Worip Or 
item 82. 








| 
| 
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Requires no special tools or 


Will release only by deliberate 
procedure of the operator. 


Odessa, Texas, Phone 789—Midiand, Texas, Phone 1439 
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O. D. and |. D. same as regular 8 i) 
tool joints oil 


P.O. Box 1291 
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You may never drill in the ocean, 
but wherever you drill, you SAVE 
when you log as you drill with 
Geolograph’s Mechanical Well 
Logging Service. 

Remember, Geolograph’s 12-hour 
charts (3'% x 25'-inches) record 
not only the formation changes as 
you drill, but also the exact time 
of day each foot is drilled ... and 
the down time. 


Reasonable rental rates. Write 


for details. 


roeeme Wilt Tes 


THE GEQLOGRAPH CO. Inc. 


Oklohome City 1, Okle 
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You can install Worthington Horizontal Duplex 
Power Pumps out in the open and forget pumping 
worries. Year after year, in good weather and bad, 
these tough, tireless performers are taking the rough- 
est usage . . . coming back for more. . . and proving 
themselves unbeatable for efficient, economical oil 
gathering, pipeline, transfer and loading services. 
That’s assured by thorough factory-testing before 
shipment. 


More Sizes Than Any Other Line 


Worthington Duplex Horizontal Power Pumps are 
made in 50 sizes, 214’’ x 4’’ to 
714%" x 12”, providing the right 
pump for requirements up to 
16,500 barrels a day and 1500 psi. 
And you'll find complete stocks at 
key points throughout the oil 
fields. For further facts proving 
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there's more worth in Worthington, write to Worthington 
Pump and Machinery Corporation, Reciprocating Pump 
Division, Harrison, New Jersey. 


FIRST WITH ALL THESE VITAL FEATURES 


Totally enclosed, dust-proof, oil-tight power end... 
Roller bearings . . . Herringbone gears . . . Cast steel 
crankshaft and connecting rods . . . Flood lubrication 
. . . Cast iron, one-piece, eight-pot-type liquid end 
. . - Each valve in separate pot for easy accessi- 
bility ... Unbreakable, drop-forged valve 4:5 
pot covers . . . Removable liners . . . Deep 
stuffing boxes ... Cup-type pistons. 





WORTHINGTON 
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83—Replaceable Blade Bit 


This item supplements Herb J. Hawthorne, 
Inc.'s data as shown on pages 1702-1703 of 
Composite Catalog. 












The Hawthorne 
replaceable blade 
bit decreases cost 
per foot of hole in 
shot hole and core 
drilling. Worn 
blades can be re- 
placed right on the 
drill, thus reducing 
bit changing time 
to an absolute 
minimum. 

Blades may be re- 
placed in a matter 
of minutes with no 
special tools re- 
quired. The bit can- 
not be assembled 
incorrectly and 
there is no move- 
ment of blades or 
any other part ofj 
the bit during drill- 
ing. 

Different sizes of 
blades are inter- 
changeable on the 
bit head assembly 
and several sizes of blades o1 
sets of replacement blades in tle same 


several 


size may be carried on the drill at all 
times with only one bit head assembly 
necessary. 

For additional information, write Herb 
'. Hawthorne, Inc., Route 15, Box 755, 


s 


Houston, referring to WorLp Or item 83. 
84—Electric Plants 


This item supplements D. W. Onan & Sons, 
Inc.'s data as shown on pages 3256-3257 of 
Composite Catalog. 


\ 5000-watt electric plant weighing 
only 272 pounds, known as the 5CK- 
115M, is one of a new, improved group 
of plants employing the new Onan 
“CK” air-cooled, four-cycle, two-cylin- 
der gasoline engine as a prime mover. 

These units, designed for heavy-duty 
service, were developed to meet the in- 
creasing needs everywhere for light- 
weight, high capacity independent 
sources of electric power. The 5CK- 
115R weighs only 54.2 pounds per 1000 
watts, while the pounds-per-watts vary 


slightly for the other models in the 
group. 
Modern, compact design and light- 


weight, aluminum construction make the 
manual starting models, either a.c. or 
d.c. types, easy to carry and handle on 
the job. Standard equipment includes a 
protective guard-frame and convenient 
four-receptacle outlet box for direct 
plug-in of loads. 





Natura! Gas 


by a nationally known authority, 


illustrated by extensive use of graphs 
231 pages Illustrated 


PETROLEUM PRODUCTION 


Volume 1. The Mechanics of Production: Oil, Condensate 


By PARK J. JONES, Consulting Engineer, Houston, Texas 


The first of a series of five volumes dealing with the applica 
tion of the basic engineering principles of drilling oil wells and 
extracting the oil most efficiently and economically. 
formerly 
Company, the information is highly practical, and 
specific, and thoroughly documented. The treatment is as clear, 
concise, and simple as possible, and the explanatory 


Volume Il. Optimum Rate of P -oduction 


Presented 
with The Texas 
is detailed, 


matter is 


$4.50 
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SUPPLEMENTING COMPOSITE CATALOG 





Most models have electric push-button 
starting. The plant’s generator, by 
means of a special winding, serves as 
the cranking motor during the starting 
cycle. A 12-volt automotive type battery 
furnishes the starting power. 





Onan CK Electric Generating Plants 
are available in 60 or 50-cycle A.C. 
(2000 and 3000 watts), and D.C. (5000 
watts, and 3500-watt battery charger) in 
stationary or portable types, with either 
manual or electric starting. Special ac- 
cessories available include automatic 
controls, line transfer controls, dollies, 
gas-gasoline carburetion and _ under 
ground fuel tanks. 

For additional information, write the ad 
vertising department, D. W. Onan & Sons, 
Inc., Minneapolis 5, referring to Wortp 
Or, item &4 


This is the second in a series of five volumes which will com- 


prise the most thoroughgoing treatment of the engineering as 
pects of petroleum production ever presented. Contents include: 
The Maximum Efficient Rate of Production; Oil, Condensate 
and Natural Gas Reserves; Well Producing Capacity for Reser- 
voirs; Interest Factors; The Period of Development; Uniform 
Rates of Production; Uniform Rates of Depletion; Economic 
Limits for Wells and Reservoirs; Increasing Rates of Depletion; 
Decreasing Rates of Depletion; The Optima for Uniform Rates 
of Depletion; The Optima for Variable Rates of Depletion; Ex- 
ponential Functions; Natural Logarithms 295 Pages, $4.50 


bridging 
fissures 





Volume Ill. Oil Prod ction by Water 
Third volume deals with the application of the basic engineer- 
ing principles of drilling oil wells and extracting the oil most 
efficiently and economically. 
275 pages Tilustrated 


Volume IV. Condensate Production and Cycling 
Contents include: Condensation in Reservoirs; Injection into 
tich Gas; Injection into Water; Production by Expansion; 


Displacement and Expansion; Economics of Condensate Pro- 
Linear 


There’s a new scientific way to bridge fissures—to stop lost circu- 
lation through gravelly or porous formations. It’s K-25 Industrial 
Fiber—developed after years of research—and proved unusually 
successful as a sealing agent. Made of chemically treated new wood 
fiber, K-25 makes lighter mud, increases viscosity. In use, it forms a 
dense fibrous mat for sealing walls of hole, yet has no harmful , 
effect on water loss characteristics. Shipped in compact bales, K-25 
is easy to handle—easy to add to drilling mud. Complete informa- 


$5.00 


duction; Radial Reservoirs; Elongated Reservoirs; : r . 

Reservoirs; Maximum Efficient Rate. ee —— of this better sealing agent are das 
or ‘ , > i 

tial iciiiais a OS $5.00 e asking. Write Wood Conversion Company, Dept. 201 - 78, 


First National Bank Building, St. Paul 1, Minnesota. 


kK Z5 \NDUSTRIAL FIBER 


July, 1948 


Send orders to 


THE OCULF PUBLISHING COMPANY 
P. O. Box 2608, HOUSTON 1, TEXAS 
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85—Oil Field Engine 


posite’ Catalog. 


A V-12 engine with 
a maximum power 
range up to 600 
horsepower has been 
designed especially 
for heavy-duty oil 
field service. Possible 
applications will be 
found in heavy rotary 
drilling rigs, mud 
pump drives, pipe 
line pumping and 
generator service. 

This engine: incor- 
porates many new 
features designed for 
continuous service. A 
V-12 cylinder engine, 
with a 7% inch bore 
and /7-inch _ stroke, 
the displacement is 
3467.7 cubic inches. 
Weight as illustrated 
is 13,500 pounds. The engine design, under 
development for more than four years, 
includes overload valves, individual cyl- 
inder heads, removable cylinder sleeves, 
one-piece crankcase, hydraulic valve 
operating mechanism, water-cooled 
manifolds, modern cam-ground pistons 


This item supplements the Le Roi Company’s data as shown on pages 2297-2316 of Com- 





with full-floating pins and full pressure 
lubrication. Fuel system is adaptable to 
natural gas, liquid butane and gasoline. 

For additional information write Le 
Roi Company, 1706 So. 68th Street, Mil- 
waukee 14, referring to Word OIL 
item 8&5. 
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| NIGHT-~ DAY 


ONAN ELECTRIC PLANTS 
SPEED OIL FIELD JOBS 


For any kind of lighting, for operating electric tools 
and equipment, dependable Onan Electric Plants do the 
job under the severest of oil field conditions. Ruggedly 
built to run at full capacity continuously with a minimum 
of upkeep, Onan Plants have earned a reputation for 
low-cost reliability from coast to coast ps: 


lightweight one and two-cylinder air-cooled models for maximum port- 
ability. Onan two, four and six-cylinder water-cooled plants for continuous 
operation. Gasoline-powered from 350 to 35,000 watts. Diesel-powered 
from 2,500 to 35,000 wotts. 


D. W. ONAN & SONS INC. 


4759 ROYALSTON AVE. ° 






Write for 








around the 


MINNEAPOLIS 5, MINN. 















5000 watts A. C. | 


ONAN exectric PLANTS 
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86—All Purpose Tool Kit 
This item supplements the Ingersoll Rand 
Company's data as shown on pages 1965- 
1969 of Composite Catalog. 


A new Ingersoll-Rand all-purpose tool 
kit facilitates the repair and maintenance 
of machinery. 

It is compact and portable and in- 
cludes the new electric impact tool— 
with standard accessories for drilling 
steel, masonry or wood, reaming, wire 
brushing, nut-running and nut-removal, 
tapping, driving and removing screws, 
extracting broken cap screws and studs, 
and hole saw work. 

The kit is assembled complete or with 
accessories as required. With standard 
equipment, the kit contains the impact 
tool with a Jacobs collet type chuck, 
six hex sockets of varying sizes, a 
Morse Taper socket, and adapter sleeve. 

A completely outfitted kit contains 
all standard equipment plus twist drills, 
reamers, taps, carbide-tipped masonry 
drills, hole saws, screw and stud ex- 
tractors, wood bits, wire brushes—all 
in sizes specified. The kit also contains 
screw drivers and quick change chuck, 
square Phillips and Reed and Prince 
bits, together with screw driver adapter 
for these bits. A universal joint and 
anvil extensions are available. 

The impact tool is the only Universal 
motor driven, all-purpose tool employing 
the impact mechanism. It plugs into any 
AC-DC electric socket and runs as any 
conventional electric tool till the going 
gets tough. Then the impact mechanism 
automatically functions and_ delivers 
1900 rotary impacts per minute to the 
job. This rotary power is essential to 
perform difficult jobs, without torque 
effect to the operator. Because of the 
ease and speed with which the work 
can be handled, it enables the operator 


to do any job faster and with less 
effort. | 
The impact tool is available with 


either 110V or 220V motors as required. 

For additional information, write Inger- 
soll-Rand Company, 11 Broadway, New 
York 4, N. Y., referring to Wortp O1m, 
ttem 86. 
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AYNE> 


TUBING SET 





You can make one trip into the hole do the job 


of two by using the Layne “Tubing Set” 


Packer. 


You can save time and expense of coming out 
with the Setting Tool and it can be used with any 


type tubing head or christmas tree. 


The signal closing set shoe, screen liner 


the packer. 


when packer is set. 


Y 9 





Signal Closing _—" = in 


set Shoe 


Write for Complete Information 


and packer are run in the casing with the 
tubing connected in the set shoe and not 


This packer has 36 inches of canvas and it 
sets with the sleeve down. With the canvas 
“on top,” the canvas fold begins on bottom 


With the Signal Closing 
Set Shoe there is no guess- 
ing. You know when it is 
securely closed. 


If the pump is run slowly 
while the valve is being 
closed, circulation will 
stop entirely when the 
valve is completely closed. 
When the letting in tool 
is released from the valve, 
circulation will start 
again. 


THE LAYNE AND BOWLER COMPANY 


WEST COAST: 








EXPORT: General Office & Factory 
vend ey Layne & Bowler Corp. 
30 Rockefeller Plaza 8000 Market Street Houston, Texas 900 Santa Fe Ave., 
New York, N. Y. Los Angeles, Cal. 
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Always at your service with the most modern 
facilities for your personal comfort ... that's the 
policy of all Affiliated National Hotels. For con- 
ventions, business trips, vacations, or dining out, 
we hope you'll make it a habit to choose a 
National Hotel whenever you're in one of the 
twenty-one “National” cities. 
% ; 


> 


ea 
| CONVENIENT CLTIES 


ALABAMA 
HOTEL ADMIRAL SEMMES j ’ Mobile 
HOTEL THOMAS. JEFFERSON. b\C._ Birovingham 
DISTRICT OF COLUMBIA 
HOTEL WASHINGTON : Washington 
INDIANA 
HOTEL CLAYPOOL indianapolis 
LOUISIANA 
JUNG HOTEL ; New Orleans 
HOTEL DESOTO ... New Orleans 
MISSISSIPPI 
HOTEL LAMAR Paneen Meridian 
NEBRASKA 
HOTEL PAXTON: 30. RE> oe C4 Omahe 
\ NEWO MEXICO 
HOTEL CLOVIS Re ee Clovis 
OKLAHOMA 
HOTEL ALDRIDGE: . Wewoke 
SOUTH CAROLINA j 
HOTEL<WADE HAMPTON... 8 vmuccor. .. Columbia 
TEXAS 
HOTEL STEPHEN F. AUSTIN Austin 
HOTEL EDSON wees Beaumont 
HOTEL BROWNWOOD Brownwood 
HOTEL CORTEZ .......... El Paso 
HOTEL BUCCANEER Galveston 
HOTEL GALVEZ onKe Galveston 
HOTEL JEAN LAFITTE......... Galveston 
CORONADO COURTS ane Galveston 
JACK TAR COURT HOTEL.... Galveston 
MIRAMAR COURT sender Galveston 
HOTEL CAVALIER ........ccceecs me Galveston 
HOTEL PLAZA ares sppnogrercestecesse Laredo 
HOTEL LUBBOCK YP AOS... Lubbock 
HOTEL: FALUS 2.00 f. Marlin 
HOTEL CACTUS San Angelo 
HOTEL: MENGER San Antonio 


Sen Antonio 


ANGELES: COURTS 


se VIRGINIA 
HOTEL MOUNTAIN LAKE......,.......Mountein Lake 








Wlia ted 
NATIONAL: 
HOTELS 


TON, TEXAS 
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8 7—Safety Ventilator 


Designed to save lives and improve 
worker efficiency by providing fresh air 
to men working in confined places is a 
light but powerful aluminum portable 
safety ventilator. 

Called “SAF-T-AIR,” the electric 
motor-driven ventilator has a capacity 
of 425 cubic feet per minute yet weighs 
only 50 pounds. Its compact size 
allows it to pass through small hatch- 
ways and _ hard-to-get-to places. The 
manufacturer states that the new ven- 
tilator will deliver more air or remove 
more gas through longer lengths of 
hose, having more bends, than any other 
unit of equal size or weight. 

For additional information, write United 
Electric Motor Company, 178 Centre 
Street, New York 13, referring to Wor Lp 
Oi ttem 87 





8 8—Balanced Power Slips 


DeCo balanced power slips feature a 
minimized number of working parts and 
speed in round trip operations. Field 
tests involving many thousands of feet 
of drill pipe and casing have been run 
without undue shock or strain on either. 

The operating cylinders are fixed in 
their balanced position by means of 
bracket pads welded directly to the 
rotary, which hold slips in a centered 
position with it during the entire round 
trip operation. Many otherwise neces 
sary working parts in power slips have 
been eliminated by this feature. 

Of prime importance is the fact that 
the driller sets and disengages the power 
slips. He has full control over the slip 
operation, allowing the floor men safety 
from injury which can be sustained dur- 
ing the difficult and hazardous task of 
setting and disengaging hand slips. At 
the driller’s position is a_ single 
control pedal which alternately raises 
and lowers the power slips. The main 
factor of safety is the patented automatic 
safety valves which prevent the operat- 


foot 





ing slip pistons from going into the 
down position if at any time air failure 
should occur. 

For additional information, write The 
DeLaney Company, 6119 East Montgom 
ery Road, Houston, referring to Woriv 
Orr ttem 88. 


89—Pipe Straightener 


The Cox pipe straightening machine 
is built for the tough pipe straightening 
jobs in railroad shops, shipyards, oil 
fields and industrial manufacturing 
plants. Machines are available in two 
sizes, one with a pipe capacity up to 
3%4 inches and one for heavier duty 
with a capacity up to 5 inches, 

Simply but sturdily constructed, oper- 
ation of the machines does not require 
skilled labor. 





For additional information, write Cox 
Manufacturing Company, Dallas, referring 
to Wortp OIL ttem 89. 
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| LOCKETT-WORTHINGTON 





Type KLS 
10-inch Stroke 


WORTHINGTON Pumps and genuine Worthington Repair 
Parts are available — through Lockett Dealers — from Ware- 
houses maintained in the principal oil fields throughout 
Texas and Louisiana, backed up by a large replenishing stock 
at our Houston and New Orleans Warehouses. This enables 
Lockett Dealers to promptly supply needed equipment. 
Worthington Pumps are adaptable for use with Engines or 
Motors of any specified type or manufacture, to provide o 


complete pumping unit 


A. M. LOCKETT & COMPANY, LTD. 


NEW ORLEANS HOUSTON DALLAS 
















DIESEL GM PARTS 


STARTING MOTOR 
AND SOLENOID ASSEMBLY 
Delco Remy part No. 1108732 
12 Volt, 900 Amps, 800 R PM 
Rotates clockwise 
Immediate delivery from stock 


GENERATOR ASSEMBLY 
@ Delco Remy part No. 1102963 
@ 12 Volt variable speed 
@ Immediate delivery from stock 





mamnm (hese ANd MANY MOE =aaae 


NUMBER DESCRIPTION 
5226888 Injector Filter Element 
8502957 Oil Cooler Element 12 Stack 
5227325 Spray Tip and Valve Assembly 
5227231 No. 80 Injector and Case 
5157393 Blower Assembly—Left 
5157396 Blower Assembly—Right 


Write for complete parts list and low net prices. 


“DIESEL PARTS SPECIALIST” 








To Reduce 
Construction 


Costs 
Specify Pacific 
Precision Geile 


Type WY 


Vertical 
Centrifugal 
Pumps 


SAVE BUILDING COSTS 


That tight corner may be 
utilized without expensive 
alterations to the building. 
That new pump house may 
be smaller and less costly 
than for horizontal pumps 
of equal capacity. 


GPM FLR. SPACE 
CAPACITY | IN INCHES 
To - 200 18 x 18 


200 to 600 24x 24 
600to 1000 | 28x 28 





SAVE COST OF ELEVATING 
SUPPLY TANKS FORNPSH 
All a Type WY pump asks 
you to supply is 1 foot or 
less NPSH at the suction 
flange of the pump. 


Write for Bulletin 105 


PACIFIC PUMPS INC 
HUNTINGTON PARK, CALIF, 
One of the Dresser Industries 
Export Office Channin Bldg. 
122 E. 42nd St., New York 


Offices in all Principal Cities 

















SURPLUS AUTOMOTIVE CO. 


On | Or NCO Mme Gain 


1329 S. MICHIGAN AVE. 
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90—Portable Welder 


The Lincwelder, a portable 180-am- 
pere welder of the gasoline engine driven 
type is of exceptionally compact design, 
roughly 2 feet wide, 2 feet high, 4 feet 
long, and weighing much less than the 
usual equipment of this type and size. 
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Provision is made on the output panel 
for three ranges of output current, con- 
tinuous adjustment within these ranges 
being obtained by means of a simple 
speed control. Generator controls are 
mounted inside an enclosed cabinet 
above the generator. 

The welder is powered by a Wis- 
consin air-cooled, two-clyinder engine. 
Shrouds around the engine fan and cyl- 
inders direct the cooling air. The speed 
of the engine determines the welding 
current which is controlled by adjusting 
the engine speed between a maximum 
of 2300 revolutions per minute (13 
horsepower) and 1800 revolutions per 


91—Lubri-Filter 


A Lubri-Filter, combining a Inbricator and filter, 
designed for compressed air lines, protects air-driven 
equipment against dry-running” /breakdowns and im- 
purities in the air supply. Air is cleaned automatically 
by a permanent type, cleanable+filter element which 


never requires replacement. 


Atomized oil is automatically injected into the air 
be seen 
any angle. Model 605 Lubri-Filter is precision-built 


line in proper amounts. Oil level can 
of aluminum and 
brass, and provides an 
unrestricted air flow 
of %-inch I.P.T. 
For additional in- 
formation, write Jarett 
Compressor & Equip- 
ment, Inc., Newark 4, 
N. J., referring to 
Wortp OIL ttem 91. 


minute (11 horsepower). Equipped with 
a 3'4-gallon capacity gasoline tank, the 
unit will operate under normal welding 
conditions for approximately six hours 
before refueling. 

Mounting rails for bolting to floor or 
platform permit the welder to be 
mounted on either shop trailer or high 
speed road type two-wheel trailer, 

For additional information, write The 
Lincoln Electric Company, Cleveland 1, 
referring to Wor_p OIL item 90. 


92—Protective Coating 


Duratex is a protective coating which 
has exceptional resistance to electrolysis 
and corrosion. 

Damage to the pipe coating compound 
due to shock impact caused by falling 


WATER CANS 
a On OR OF Fe oe aS 


GOTT Water Cans are the practical way 
eM <-1-} Mot atel atete Myo it: merece) Co) ae (oyele ms alba (ole ( 
rel cehicrea t-te Mb iceseeMitesholtsti(-sMetele Med hu ces zw sleteleh g 
to the job. Snug fitting large removable top, 


trongly built to 


withstand rough usage. 


GOTT Water Coolers have 


extra large covers and a 


handy non-le 


king push 


button faucet. Your Supply 


hte} acie eke 6 


them, get-.one 


today! 


WINFIELD, KANSAS 
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from 


stones, etc., when the line is back-filled 
is one of the hazards reduced by Dura- 
tex, as it has outstanding shock impact 
resistance. It also has great ductility to 
withstand severe earth shock or movte- 
ment, and because of its unusual stabil- 
ity earth pressures will not cause it to 
“slump” or “creep.” 

Duratex’s high flash .and fire point 
(in excess of 500° F.) adds to its safety 
factor during application, as does the 
fact that it is non-toxic. 

For additional information, write Na- 
tional Petroleum Sales, Inc., 315 West 9th 
Street, Los Angeles, referring to Worwp 
OIL ttem 92. 


93—Non-Slip Surfacing 


Slipper conditions on drill rig floors 
caused by oil, water, grease and chemi- 
cally treated muds, are said to be elim- 
inted by Wetordry safety walk, a non- 
slip, hard mineral surfacing. 

A typical installation consists of 6x 
24 inch sections of Safety-Walk bonded 
with an adhesive to strips of one-eighth 
inch sheet iron of various dimensions. 

For additional information, write E. D 
Bullard Company, Los Angeles, @eferring 
to Worcp O1L ttem 93. 
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Booklet just off the press contains 


important information for petroleum producers 


Corrosion costs you money. This booklet costs 
you nothing. 

But it can save you plenty! 

The booklet is written especially for men who 
specify, make and use exploration and production 
equipment. It tells you—and shows you — how 
others have overcome premature equipment 
failure. Perhaps the same methods will work for 
you, will help you cut replacement costs and mini- 
mize production losses. 

It brings you typical performance and service 
stories of high-Nickel alloys in a variety of cor- 
rosive uses. Its easy-to-read text is generously il- 
lustrated with photographs, diagrams of equip- 
ment, tables of physical constants and mechanical 
properties. 

Controlling Corrosion in Petroleum Produc- 
tion Equipment discusses the important factors 
in reducing maintenance and replacement costs, 


GET THE FACTS 
- « » MAIL THIS 
COUPON 
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there are sections dealing with exploration and 
drilling, pumping, gas control, and the applications 
of alloys that combine toughness, strength and 
corrosion resistance with other much-wanted char- 
acteristics. 

This booklet also tells how you can get free 
technical advice on the selection of construction 
materials for severe service, and it contains a list- 
ing of valuable Technical Bulletins that are avail- 
able on request. 

Altogether, there’s a good chance that a reading 
of Controlling Corrosion in Petroleum Production 
Equipment will reward you with at least a few 
sound, practical ideas. Mail us the handy coupon 
below, and we'll get your copy into the mail right 
away. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


By return mail, please send my free copy 
of your useful new booklet, Controlling Cor- 
rosion in Petroleum Production Equipment. 





J 249 


































OTHER NEW EQUIPMENT 








94—Monitoring System 


To warn when bearings start over- 
heating is the function of an automatic, 
multi-point bearing temperature moni- 
toring system. The system is adapted 
both to principal equipment and auxil- 
iaries in power generating stations, gas 
plants, pipe line substations, and general 
industrial operations. 

Electrical resistance bulbs are used. 
Each is only .215 inch in diameter and 
mounted in a small hole drilled in each 
bearings. Only the bulb tips are tem- 
perature-sensitive and, because these tips 


INN 


Utility Dual Prime 





are located in direct contact with the 
bearing metal very close to the actual 
inner bearing surfaces, existing bearing 
temperatures and their fluctuations are 
sensed rapidly. 

The temperature of each bearing is 
checked automatically every two min- 
utes. If, when checked, the temperature 
of any bearing exceeds an established 
maximum (which may be different for 
each bearing), an alarm is sounded to 
call an attendant. The overheated bear- 
ing is identified by an indicating lamp 
on the central control cabinet panel. 

An attendant reads the actual tem- 
perature of any bearing by plugging 


- 
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Model 420 
4” Pump — 20 H. P. 








These two Model 420 Pumps loading Lub-Oil down in Texas is typical of 
the many services rendered by CMC Pumps for the oil industry. Ask our 
engineers to help you with your specific pumping problem. 


CONSTRUCTION MACHINERY CO’S. 


Specializing in High Pressure centrifugals, 
Dual Prime centrifugals and Diaphragm 
pumps for the oil fields. 
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WATERLOO, IOWA 


1903 Blodgett St., Houston, Texas 


TELEPHONE HADLEY 3988 


into the appropriate jack an electrical 














thermometer which is built into the 

central control cabinet panel. 
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A modification of the system not only 
sounds an alarm at one established tem- 
perature, but also automatically shuts 
down the machine if a second, and 
higher, established temperature is 
reached. In either system, checks of the 
actual temperature of each bearing may 
be made any time at the control panel, 
on which facilities are also provided for 
the checking and testing of all circuits 
and alarms. 

For additional information, write Instru- 
ment Division, Thomas A. Edison, Inc., 
52 Lakeside Avenue, West Orange, N. J., 
referring to WorLp OIL item 94. 


95—One-Man Hoist 


A six-pound hoist with a guaranteed 
capacity of 1500 pounds is designed to 
make the work of 
hoisting, pulling or 
wire stretching easier, 
less expensive, and 
less tiring. 

Soundly engineered, 
the hoist is made of 
high tensile manga- 
nese bronze, alumi- 
num bronze, navy 
bronze, Duralumi- 
num, aircraft cable, 
and Cadmium Plated 
Steel. It can be used 
on any pulling job 
where a chain hoist 
or block and tackle 
are now used, both 





vertical and _ hori- 
zontal pulls. 
For additional in- 
formation, write American Gage and 
Manufacturing Company, 125 Bayard 


Street, Dayton 1, Ohio, referring to WoRLD 
Or item 95. 
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Announcing 
THE NEW'> MODEL: ZU 


Four-Wheel-Drive Truck 





Years Ahead in Heavy Duty Truck Features 


Rated at 33,000 Ibs. G.V.W., the new 
FWD Model ZU offers the most ad- 
vanced features available in a modern 
heavy duty four-wheel-drive truck: 


*ENGINE: Full 188 H.P., overhead 
valve, wet-sleeve type, counterbal- 
anced crankshaft. 


*TRANSMISSION: 5 speed with heli- 
cal gears in constant mesh at all 
speeds; extremely wide range from 
direct to 9.95:1 in low. 

*SILENT CHAIN TRANSFER: FWD 
proven type; enclosed and operat- 
ing in oil bath. 

*NEw CENTER DIFFERENTIAL LOCK: 
Vacuum controlled with tell-tale 
warning light; touch-button lock- 
ing and unlocking. 


*New AxXLes: Front and rear, of 
FWD’s proven single reduction de- 
sign, Large spiral bevel ring gears 
and pinions; axle design tested in 
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more than three years severe oil 
field service. 


*STURDY 8-SPOKE WHEELS: with 
locked rims to take the torque. 


*HIGH TORQUE HYDRAULIC BRAKES: 
Hydrovac-operated with full floac- 
ing shoes, double wheel cylinders, 
ample braking power for truck and 
load under all conditions. 


America‘s Foremost 
Heavy Duty Truck 








*GIRDER TYPE FRAME: designed for 
rugged strength plus ease of equip- 
ment mounting. Center pivoting 
radiator mounting to eliminate 
core stresses. 


*ALL STEEL TURRET TYPE SAFETY 
CaB: Designed for operator com- 
fort. 30% greater visibility. Cen- 
trally grouped controls and instru- 
ments. Adjustable seats — large 
glove compartment. Air condition- 
ing optional. 

*NEw CROWN-TYPE FENDERS WITH 
INTEGRATED SKIRTING: Designed 
for convenient, easy access to ef- 
gine. Skirting removable in one 
piece for easy installation of front 
mounted equipment. Three piece 
hood with readily removable, 
hinged side panels. 

See your nearest FWD distributor or 

write for complete information. 


THE FOUR WHEEL DRIVE 


AUTO COMPANY 


CLINTONVILLE, WISCONSIN 
Canadian Factory: KITCHENER, ONT. 
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NEW LITERATURE 








96—Jet Perforating 


How to perforate casing for deeper 
penetration and increased oil flow with 
Welex jet perforating is the subject of 
a four-page bulletin. 

The jet method of penetration is 
claimed to give 300 percent deeper pene- 
tration, with no damage to casing or 
well and greater safety for personnel. 
Excerpts from AIME and API papers 
describing the operation of jet perfora- 
tions are included in the bulletin, along 
with color photos of the device, a price 
schedule, and other information. 

For additional information, write Welex 


3909 Hemphill Street, Fort 


Jet Services, 
referring to Wortp OI 


Worth, Texas, 
item 96. 


97—Corrugated Piling 


Folder No. F-110 gives advantages, 
physical characteristics, suggested ap- 
plications, etc., of high-strength, box- 
type corrugated piling, which is especi- 
ally suited for use where heavy piling 
is not necessary. 

For additional information, write L. B. 
Foster Company, Box 1647, Pittsburgh 30, 
referring to Wor tp OIL item 97. 





98—Hyster Booklet 


How Hyster equipment adds to the 
versatility of the Caterpillar track-type 
tractor is presented in a 36-page, gen- 
erously-illustrated booklet. Actual field 
photographs show many uses of the 
tractor and Hyster winches. Specifica- 
tions and illustrations of Hyster’s line 
of towing winches are included as well 
as other Hyster equipment designed 
specifically for Caterpillar track-type 
tractors. 

For additional information, write Hyster 
Company, Peoria, IIl., referring to Wor.Lp 
OIL item 98. 


neering Data Book No. 111, which has 
come to be regarded as the “Bible” on 
the subject of welding fittings and 
flanges for industrial piping, now has a 
20-page supplement. 

The supplement is devoted to specifi- ‘ 
cations that cover new items in the 
continually expanding line of Tube-Turn 
fittings. It is six by nine inches and slips 
easily into the pocket provided for this 
purpose on the inside back cover of No. 
Mt. 

For additional information, write Tube 
Turns, Inc., 224 East Broadway, Louisville 
1, Ky., referring to Worvp OIL ttem 99. 


100—Oil Tank Coating 


Details of field and laboratory tests 
conducted during the past two years on 
“Coro-Gard,” a recently-announced anti- 
corrosion coating for oil tank interiors, 
are given in a brochure. 

Citing test applications to 





TYPE 3AR AUTOMATIC RELEASE 
WIRE LINE STRIPPER 


HALAL 






Type 3AR King Wire Line Stripper (often called “Oil 
Saver”) is the ideal tool to use in connection with swabbing 
operations. 

The positive latch and sure release insure against acci- 
dents and eliminate the possibility of jerking a wire line in 
two. The non-sparking materials used in its construction, 





minimize the fire hazard. 


The packing is inserted from the sides of the tool and tonke tn 


the tool can be repacked while the line is in the hole. sour crude fields since 1945, the booklet i 
: : , emphasizes that the coating has. with- 
The roller line guides center the line and outlast the more ‘unk “thh euncetee ales ok apie 
commonly used bushing many times. Grease nipples are crude, salt water, and acidic salt solu- 


tions, as well as the harsh treatment of 
steam cleaning.” 
For additional 


provided to lubricate the guide rollers. Convenient hand 
information, write 
Minnesota Mining and Manufacturing 
Company, St. Paul, Minn., referring to 
Worvp Orn item 100. i 


holds contribute to easy handling of the tool. This 
tool is constantly coming into greater use. A trial is 


convincing. 


FOR WIRE LINE CORING 


the 4AR KING WIRE LINE STRIPPER 
is widely used 


101—Working Pressures 


An enlarged edition of the booklet, 
“Allowable Working Pressures,” gives 
allowable working pressures for Tube- 
Turn welding fittings in five classes of 
piping. The tables are based upon the i 


The Type 4AR Stripper is similar to the Type 3AR, 
except it is a little larger. It is commonly used in 


connection with the Type 4C King Circulating Head. ASME Boiler Construction Code, 1946 
It can be, and sometimes is used with other makes edition, and the American Standard 
Code for Pressure Piping, ASA B31.1, 






of circulating heads. I 


All prices F.0.B. Houston, Texas, and subject to change 
without notice. 


1942, as revised by supplement No. 
ASA B31.1b, 1947. 

The booklet’s subjects deal with pip 
ing; gas and air piping (Division 1, 
within plant or city limits; and Division 
2, cross country piping systems); oll ; 
piping within refinery limits; oil piping 
outside refinery limits; and district heat- 
ing piping. Also covered are plant proc- 
ess piping and hydraulic machinery pip- 


Sold through your supply store 
Export: R. S. STOKVIS & SONS, Inc. 
17 Battery Place, New York 4, N. Y. 


See 1948 Composite Catalog (Pages 2129 to 2140) 
for detailed description of other King Tools. 


K i Be G @ 5 L T €- ¢ L & ing, which are not included in the code 
for Pressure Piping. 
For additional information, write Tube 


210 TERMINAL STREET PHONE W. 6-8013 
HOUSTON 10, TEXAS 


Turns, Inc., 224 East Broadway, Louisville 
1, Ky., referring to Wortp Ot item 101. 
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The 
2gloo WATER COOLER 
‘the truly Convertinnn Cole” 


This cooler is corrugated for greater strength and durability being 
of all welded construction. It is fully insulated with granulated cork 
to keep water colder longer. Added features include, conversion from 
spigot to non-spigot type, no solder joints to break out and a rein- 
forced innerbottom. 


Igloo Water Coolers and Spigots Are Available at All Supply Stores 


The IGLOO MANUFACTURING CO. 


3809 McKinney Avenue Houston 3, Texas 








SOUTHERN 
PUMPING 
UNITS 














Unit No. V-140 


Le Roi Power Unit — Viking Pump Capacity 
140 barrels per hour. 


Complete units and replacements in Houston 
and Kilgore stocks. 


ENGINE & PUMP CO 


MANUFACTURERS @© MACHINERY FACTORS © CONTRACTORS 
Houston - Dallas - Kilgore - San Antonio - Edinburg 
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PIPE WRENCH 
TROUBLE AND EXPENSE 





| RIESIb pipe wrench housings 


are guaranteed forever against break or warp 


@ That guarantee means you can forget wrench 
housing bothers and repair costs when you buy 
Ricaips. Other Rima: features make sense too— 
free-spinning adjusting nut; convenient pipe scale 
on hookjaw; instant-action non-slip, non-lock jaws 
and powerful comfort-grip I-beam handle. No won- 
der it’s a favorite with millions of men all over 
the world who know fine tools. Sizes from 6” to 60” 
— try them and buy them at your Supply House. 











ke 





RIiPAID 
Strap Wrench won’t mar 
polished pipe or tubing. 












- . 
UNCONDITIONAL GUARANTEE 


If this Housing ever 
Breaks or Distorts we 
will replace it Free 


Core tay 
q THE RIDGE TOOL CO, 
ELYRIA, O 
— 
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Times may change, but the problems 


of today parallel those of years gone 


past. Adequate financing has always 


been of foremost importance in the 


Oil Industry. If you need additional 


working funds to successfully complete 


a job look to 






st 
jel 





THE FIRST NATIONAL BANK 
AND TRUST COMPANY OF TULSA 


MEMBER FEDERAL 


OEPOSIT 


INSURANCE CORPORATION 
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““¥O)THE EDITOR 


~_ 


Corrosion Fatigue 
Sir: : 

I have read with great interest B. B 
Morton’s article on “Corrosion Fatigue 
of Oil Well Equipment,” page 156, etc.. 
of the April issue of Wortp OIL. With 
most of his statements and conclusions 
I am in complete accord, with some I am 
not so sure, and with a few I disagree 
I thought you might be interested in a 
few comments which occurred to me 
while studying the article. 

For one thing, I agree that the word- 
ing to warn against keeping drill pipe 
in compression is rather unfortunate. J 
try to convey the idea he suggests, that 
of keeping the pipe in tension, so as to 


| avoid bending stresses. 


At the top of the third column on page 
158, Mr. Morton is a little dismayed that 
there is “no crack starting (on the out- 
side of drill pipe) during the time that 
is required for the mud to round out the 
base of the pit.” I believe it is not mud 
which “rounds out the cracks or pits” 
but abrasion against the sides of the 
hole. Even close to, and right under, tool 
joints (lifting shoulders), we in the field 
notice considerable polishing of 
the pipe surface, and it has always been 
my opinion that abrasion continually 
wipes off the infinitesimal starting points 
of corrosion pits. 

As pretty good proof of this we occa- 
sionally encounter bent lengths of drill 
pipe, which evidently were operating 
near the bottom of a string and on the 
outside of which there are deep corro- 
sion fatigue pits and cracks, all on the 
concave side of the bow. Also, we some- 
times find good evidence of external 
corrosion fatigue near tool joints where, 
by chance, no ledges or other irregu- 
larities in the hole were able to abrade 
off the drill pipe surface. 

By a similar line of reasoning, it is my 
opinion that only a very small per- 
centage of the oxygen present in the 
mud, as it enters the pipe, is consumed 
on its way down. Otherwise we would 
not find the evidence of severe external 
corrosion on the outside surfaces of drill 
pipe, as in the case illustrated in Mr. 
Morton’s Figure 4, and as mentioned in 
my preceding paragraph. However, I be- 
lieve that the suggested study of “oxygen 
balance” in a mud system would be very 
interesting. Unfortunately, the shale 
shakers and settling pits of rotary drill- 
ing rigs make a very beautiful aeration 
system. 

Near the top of the first column on 
page 162 the author states that “con- 
siderable corrosion must occur in a 
given area to produce an effective stress 
intensifying pit.” In general this is true, 
but I recall one example of an extremely 
fine grained steel, with low nickel-copper 
content, in which pitting was so fine that 
it was not detected with the naked eye 
until specimens had been cleaned in a 
laboratory. And yet this drill string had 
developed a half dozen true corrosion 
fatigue failures before drilling two-thirds 
of its first well and was discarded (as 
junk) before completing that well. 


[, and my co-workers, agree most 
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pnilling 


Why go to the extra expense of two separate 
engines for Diesel and natural gas fuel, when one Buda 
1879 convertible will give you efficient operation on 
either fuel—at an approximate saving of 42% in first cost! 


With the big 1879 Diesel, parts for conversion to natural 


gas add only 5% to your original investment. You simply 
remove fuel injection system and energy cell assemblies 
... install carburetor and spark ignition system... and 
you're ready to go with natural gas or butane. To convert 
from natural gas to Diesel, you just reverse the procedure. 
Simple and easy to do... lets you use most advantageous 
fuel at all times... saves costly changes in rigs and 
mountings. See your Buda oil field distributor for 
complete details, or write: The Buda 

Company, Harvey, Illinois. 

















... A POWER-FULL NAME IN ENGINES 
Semen 










ENGINES 


Butane @ Natural Gas 
Gasoline @ Diesel 





“~s 














: 


LETTERS 








heartily with the suggestion of coating 
drill pipe with an “impervious, resistant 
lining.” With what modesty I can as- 
sume I would point out that our com- 
pany has led the field in experimenting 
with phenol-formaldehyde thermal set- 
ting plastics, for the past several years, 
and with very satisfactory results. As 
far as I know we are still the only pipe 
mill regularly coating drill pipe today in 
spite of the very favorable findings of 
Battelle. 

Right now I field 


and my men are 


closely watching two strings of our drill 
pipe, both being used by the same con- 
“salt 


tractor, to drill only the string 

















For ACIDIZING use 
 PARMACO 


FULPAK 


EXPANDING PACKER 


ve MORE EFFICIENT 
+ QUICKER ACTING 
vx MORE ECONOMICAL 


Refer to COMPOSITE CATALOG .. . Pages 3329 to 3348 
For Anything Special Contact 


PARKERSBURG 


MACHINE COMPANY 
PARKERSBURG, WEST VIRGINIA 
Exclusive Export Distributor: 


PETROLEUM MACHINERY CORPORATION 
30 Rockefeller Plaza, New York 20, N. Y. 


hole” (through the Permian beds in 
West Texas), one coated and one un- 
processed. As of April 8th the uncoated 
string had experienced seven corrosion 
fatigue failures in drilling 20,875 feet of 
hole. As of the same date the coated 
string had drilled 46,808 feet of hole 
with three failures, all being notch 
fatigue (or notch-corrosion fatigue) fail- 
ures in external scars or slip marks. It 
had drilled 40,386 feet up to the time of 
the first failure. 

I agree with Mr. Morton 
ternally coating with nickel might 
very excellent, if not too expensive, but 
I do not believe it need be flashed with 


that in- 
be 
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chromium. Mud velocities are too low, 
inside drill pipe, to have any appreciable 
abrading effect, except possibly on or- 
ganic coatings. 

I have already indicated that, in my 
opinion, you cannot “move the corrosion 
down and toward the outside due to the 
fact that oxygen is consumed.” Witness, 
above, the comparison between the 
coated and uncoated West Texas drill 
strings. Without ever’having done any 
calculating as to quantities of oxygen 
involved, I have always had the feeling 
that there is too great a quantity of it 
to be used up in passing down and up 
even a very long string of drill pipe. I 
could be wrong, however. 

I, too, understand that a 9 percent 
nickel alloy steel has been showing in- 
teresting results in resistance to distil- 
late corrosion and I intend following the 
various tubing strings which several 
operators have on order. It would be 
interesting to try out this alloy in drill 
pipe, but, again, I would fear the cost, 
as compared with plastic coated pipe. 

In conclusion I want to thank the 
author for his very kind remarks made 
about Grant’s and my paper on Drill 
Pipe and Tool Joint troubles. Coming, 
as it does, from a stranger, I take it as 
the very highest form of compliment. 

HoG; BEATER, 

Chief Field Engineer, 
Spang-Chalfant Division, 

The National Supply Company, 
Tulsa 3, Okla. 


Collecting Cooling Water 
Sir: 

On page 212 of your March 1948 edi- 
tion of WorLp OIL, we noticed a small 
article on how to collect cooling water. 

This idea as presented certainly has 
merits but we would like to point out 
that the rain water collected by this sys- 
tem is generally acid in nature and can 
be highly corrosive to the cooling sys- 
tem. This is particularly true when used 
with engine radiators and if used for this 
application, we think it should be pointed 
out that the water should be treated 
before applying to the system to prevent 
this acid corrosion. There are many 
chemical products on the market for this 
purpose and the treatment is simple. 

The water for this type service should 
have a pH of not less than 8.0 and pre- 
ferably 8.5. 

If this is overlooked, expensive re- 
pairs of radiator cores may show up 
even though the water is considered to 
be very pure. 

©: LL. SMITE. 

The Happy Company, 
P. O. Drawer 770 
Tulsa 1, Okla. 


BE SURE TO CHECK 


. a 
TRADING POST 


Page 294 
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Upper left: GARLOCK 
Lattice-Braid Packing 


Upper right: GARLOCK 
Chevron* Packing 


Lower: GARLOCK Guardian* 
Gasket (Cross section view) 


*REG. U.S. PAT. OFF. 





Typical of the exclusive Garlock quality controlled | 
products which are establishing Great Performance 
records on many thousands of applications are these: 

Garlock Lattice-Braid—a patented braided packing, | 
made of asbestos, flax or cotton—in which all strands are 
lattice-linked together into a sturdy and flexible unified 
structure. 

Garlock Chevron Packing —an automatic packing 
made of asbestos or cotton base materials—accurately 
molded into rings of any size. Chevron packs high pres- 
sure jobs or low pressure jobs with minimum friction | 
and wear. | 

Garlock Guardian Gaskets—spirally wound metal and | 
asbestos—are extremely resilient. Recommended for use 
against the highest temperatures and pressures. 


THE GARLOCK PACKING COMPANY 
PALMYRA, N. Y. | 
Tulsa, Okla. Pex. 


Los 


Houston, 
Angeles, Calii. 
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PIPE CUTTING 
IN TIGHT PLACES 










RIiEeIb No. 42 has 4 cutting 


wheels for quarter turn cuts in cramped quarters 


@ When you run into those hard-to-get-at jobs, 
you'll like the fast easy action of the rRitamp 
No. 42. Its short handle makes it handy in cramped 
quarters — 4 wheel design allows fast burr - free 
cuts even where you have room for only a quar- 
ter turn. Special malleable housing won’t distort; 
heavy-duty cutter wheels always track exactly. 
Ask for rimaip No. 42 (14" to 2”) or No. 44 (214 to 
4") at your Supply House. 


Regular heavy- 
duty Riwaip cut- 
ters in 5 sizes 
to 6" pipe. 




























ELYRIA, OHIO 


THE RIDGE TOOL COMPANY 














(Patented and Patents Pending) 


B& W Wall Cleaning 
Guides protect ALL 
your sands on the 


first cement job. 





DONT SQUEEZ Te 
It Can Be Avoided | 
| 


i | KENNETH 
SARKIS WRIGHT 


YULE Comep lation Speciabasl 


HOUSTON, TEXAS + LONG BEACH, CALIF. 


HEAVY DUTY- 
RUGGED... 


- 4 we , 
. $--- +7" nes x iv f/f tae 

we rer ver td? € i 
Bs ae HORE 4 of cht 55> maar Sy 





: | 
INDUSTRY’S 
LEADING 


CENTRIFUGE 





You can maintain your required speed for the 
full period of the test with much less effort 
Curtin centrifuges, proven world-wide, are 
heavy duty, rigidly constructed, and extremely 
simple in design. Illustrated bulletin, giving 
full details, available upon request. 


W-H- N«CO. 
| 
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PIONEERS HONORED —Nnear a replica of Pennsylvania's historic Drake well at the Interno- 
tional Petroleum Exposition grounds at Tulsa, the American oil industry honored its pioneers. Only 
three of the eight men honored were able to attend. Shown during the ceremonies are some of the 
recipients of the IPE “old timers” awards. Left to right are W. L. Connelly, Sinclair Prairie Oil 
Company, chairman of the Pioneer in Petroleum Committee; Mrs. Frank Wood, who received the 
“Pioneer of Pioneers” award for her father, Frank Haskell, of Sharon, Conn.; Dana H. Kelsey, Sinclair 
Prairie Oil Company, Tulsa, pioneer in land, lease and legal activities; B. E. Hull, The Texas 
Company, Houston, pioneer in pipe lines; Herbert Straight, Cities Service Oil Company, Bartlesville, 
pioneer in production. Others who were honored include Frank Phillips, chairman of the board of 
Phillips Petroleum Company, Bartlesville, who was named “Grand Old Man of Oklahoma;” Ralph W. 
Gallagher, president of Standard Oil Company of New Jersey, pioneer in natural gas; George W. 
Bovaird, Bradford, Penn., pioneer in oil field equipment; Charles L. Suhr, Pennzoil Oil Company, Oil 
City, Penn., pioneer in refining. 


| Stewart Elected Chairman 
| Of Corrosion Research Group 


W. H. Stewart, Sun Oil Company, 
3eaumont, Texas, has been elected chair- 


| man of the Corrosion Research Project 
Committee of the Natural Gasoline As- 


sociation of America. He succeeds T. S. 
Bacon, Lone Star Producing Company, 
Dallas. 

F. A. Prange, Phillips Petroleum Com- 
pany, Bartlesville, was elected vice chair- 
man of the committee and succeeds M. 
E. Holmberg of the same company. 

The Steering Committee, of which 
Stewart is also chairman, is composed 
of F. A. Prange, vice chairman; T. S. 
Bacon, Walter Rogers, Gulf Oil Corpo- 
ration, Houston; P. P. Spafford, Stano- 
lind Oil & Gas Company, Houston; and 
T. S. Zajac, Shell Oil Company, Inc., 
Houston. 

At the recent meeting, plans were 
made for continuing the work of the 
Corrosion Research Project Committee 
for another year with a view to extend- 


| ing the studies of the fundamentals of 
| corrosion for a period of four years. 


Three research programs at The Uni- 
versity of Texas were approved. These 
will be under the respective direction of 
Dr. Norman Hackerman, Department 
of Chemistry, Dr. H. L. Lochte, De- 
partment of Chemistry, and D. A. 


Shock, Off-Campus Research Center. C 


K. Ejilerts will continue his studies at 
the U. S. Bureau of Mines in Bartles- 
ville. 


API Rocky Mountain District 
Elects J. C. Johnson Chairman 


J. C. Johnson, Continental Oil Com- 
pany, Denver, has been elected chair- 
man of the Rocky Mountain district, 
Production division, American Petro- 
leum Institute, succeeding H. A. Stew- 
art, The Texas Company. Other officers 
elected at the May 27-28 meetings 
are James D. Anderson, The Ohio Oil 
Company, Casper, Wyo., chairman of 
the advisory committee; Zack Brinker- 
hodd, Casper, vice chairman for Wyom- 
ing; W. M. Saxon, The Pure Oil Com- 
pany, Billings, Mont., vice chairman for 
Montana; and A. F. Barrett, General 
Petroleum Corporation, Casper, secre- 
tary-treasurer. 

Frank O. Prior, director of the Amer- 
ican Petroleum Institute and vice presi- 
dent of Standard Oil Company (Indi- 
ana), gave a general review of the prob- 
lem of national supply and demand and 
discussed the part production in the 
Rocky Mountain area will play, and has 
played, in the solution of the problem. 
He also reviewed public and _ political 


considerations bearing on production, 
supply, and demand. 
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| ® Drill Collars... notable for uniform 

e hardness, straightness, concentricity, 

v accurately machined connections ... are 

available for immediate delivery from ample 
stocks of popular sizes in 30-foot lengths. 

at Made of high-strength alloy steel, they are bored from 

si one end only to avoid offsets, and vertically quenched for 
their entire length for controlled hardness, and to insure 
straightness and freedom from distortion strains. Call our local 

- | representatives for complete information. 

[- 

i; 

)- 

V- 

e MANUFACTURERS OF AIR COMPRESSORS, ROCK DRILLS, 

FT PNEUMATIC TOOLS, ELECTRIC TOOLS, HYDRAULIC TOOLS, 

>f DIESEL ENGINES, VACUUM PUMPS 

r- 

l- 

1l- 

yr 

al 

[- 

i- 

* 

)- 

d 

1e 

. TAGL COMPANY 

1] MANUFACTURED AT FRANKLIN, PA. 

" GENERAL & EXPORT OFFICES: 6 EAST 44th STREET, NEW YORK 17, N. Y. 

Oil Tool Sales Office: One N. W. 16th Street, Oklahoma City, Oklahoma 
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Other speakers, and abstracts of their 
talks, are presented below: 


Developments and Trends in 
Oil-Field Producing Practices 
By JAKE L. HAMON, Cox and Hamon, 
las, API vice president for production. 
Some of the more important develop- 
ments in modern production practices 
which contribute to more effective opera- 
tions and greater ultimate recovery of 
oil were considered. Items discussed in- 
cluded proper utilization of reservoir en- 
ergy; unitization; secondary-recovery 
methods; pressure maintenance; funda- 
mental research; cycling; and standard- 


Dal- 


Production Problems—Adon Block 
in Powder River Basin 
By H. A. TRUE, JR., 

perintendent for The 

A well drilled last year by The Texas 
Company in the central part of the Pow- 
der River Basin aroused considerable 
regional interest, as ft was the first well 
to encounter commercial production in 
the heart of this tremendous basin. This 
well was the Texas Adon Unit No. 1, 
Sect. 2, T-52-N, R-72-W, in Campbell 
County, Wyo. Production was obtained 
from the upper 15 feet of a sand of the 
Minnelusa group of Pennsylvanian age, 
encountered from 8997 to 9022 feet. After 


Wyoming District Su- 
Texas Company. 


the well had been drilled into the Madi- 
son and had reached a total depth of 
9945 feet, casing was run through the 
Minnelusa. Considerable trouble was ex- 
perienced by the operator in obtaining 
production from the saturated zone. 
Squeeze cementing, repeated gun perfo- 
ration, “marble” shots, and an SNG shot 
were employed before the first oil was 
recovered from the well. Characteristics 
of the oil, gas, and reservoir sand were 
also discussed. 


Secondary Recovery in the 

Rocky Mountains 

By C. M. NICKERSON, 
U. S. Geological Survey, 


District 
Midwest, 


Engineer, 
Wyo. 


ization of oil field equipment. 

Secondary recovery of oil in the Rocky 
Mountain region has been limited to gas ' 
injection. The two or three water-injec- 
tion projects under way are experi-’ 
mental. Colorado has two gas-injection 
projects, viz., at Wilson Creek field and 
at North McCallum pool. In Montana 
gas has been injected into at least four 
zones in the Cut Bank oil field, and 
into one zone in the McGuinness pool. In 
Wyoming there are 13 gas-injection 4 
projects (recycling or pressure-mainte- 
nance) in one or more sands in the Cole 
Creek, Elk Basin, Grass Creek, LaBarge, 
Lance Creek, and Salt Creek oil fields. 
Experimental water floods are under 
way in the Cole Creek and Salt Creek 
fields of Wyoming, and these have 
vielded encouraging results. There are 
no known water floods in Colorado or 
Montana. Salt Creek is the outstanding 
example of a successful gas-injection sec- 
ondary-recovery project; it has been un- 
der way since 1926. Gas has been in- 
jected in the Lance Creek oil field since 
1938 with substantial results. More such 
projects may be expected in the future. 
Detailed reservoir data on practically all 
secondary-recovery projects in the Rocky 
Mountain region will be given in tabular 
form in the forthcoming secondary- 
recovery publication of the American 
Petroleum Institute. 








JAEGER PUMPS 


are the kind you need... 














doubly-sure, 
st priming| 


Handling a mixture of half sand and 
half water, a Jaeger “Sure-Prime” Pump 
reprimed itself 132,000 times without a 
failure— ran continuously for 2200 
hours. Jaeger Pumps are famous for 
fast, dependable priming. First, pump 
design assures it. Second, a high-velocity 
stream of fluid traps air quickly and 
carries it to the impeller. And, as long 
as fluid seals the intake, these pumps 
stay primed —the Jaeger check valve 
assures it! Once prime is established, 
automatic cut-off stops priming fluid 
circulation — adds 8 to 12 per cent to 
pump efficiency! Fast, sure priming is 
just one feature of long-wearing, de- 
pendable Jaeger Pumps. Write for Cata- 
log PF8 which tells all. 





What Engineers Expect of Management 
By FRED M. CLEMENT, region engineer for 

Continental Oil Company, Denver. 

This paper presented answers to the 
author’s recent letters to leading Rocky 
Mountain engineers, in which letter he 
asked for suggestions on the subject | 
suggested by the title. 
The Deve!opment of Mush Creek 
By J. A. ZISER, Petroleum Engineer for 

Phillips Petroleum Company, Denver. 

The history, geology, and the drilling 
and completion practices, as well as the 
production data and the estimated oil re- 
serves, of the Mush Creek oil field, 
which is located in Township 44 North, 
Weston County, 


APPLICATIONS 


Drill Rig Water Supply © Tank Transfer 
Jetting © Dewatering Pipe Lines 

Mud Transfer © Pumping Tank Bottoms 
General Dewatering 


SIZES Range 63 West, in 

1% to 10 inches © 3,000 to 240,000 gph Wyoming, were discussed. 

TYPES Employer-Employe Relations ; 
Division Director ot! 


McNULTY, 


By JOHN R. 
Ohio Oil Company, Cas- 


Personnel for The 

per, Wyo. 

A consideration of the nature of em- } 
ployer-employe relations, together with a 
discussion of the interests of each, was 
siven. The author suggested methods ot 
improving these relations, especially by 
careful selection of employes and good 
orientation and induction, with special 
emphasis on employe recognition 
through the medium of adequate super- | 
visory and employe training. 


Engine and Motor-Driven 
Lightweight ® Heavy Duty © Jetting 
High Pressure @ Lift & Force Diaphragm 





THE JAEGER MACHINE CO. 


FACTORY — Columbus 16, Ohio 


REGIONAL OFFICES: 1504 Widener Building, Philadelphia 7, Pa. 
226 N. La Salle St., Chicago 1, IIl., 235 American Life Building, Birmingham 1, Ala. 


Distributors in 130 Cities in the U. S$. and Canada. 
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mee WYTEFACE “’A’’ 


“I'll take the 
 WEITE one 
every time!” 


/ {4 
rade Mark 


Steel Tapes for the Oil Industry 





WYTEFACE “A” Steel Tapes 
have raised black graduations 
on a crack-proof white surface. 
Easy to read in any light, from 
any angle. Designed for hard 
service. Resist rust and corro- 
sion. Raised rims and markings 
rotect the white background 
se abrasion from sails, pipe, 
rocks, concrete. Made in styles 
especially for Oil Riggers, Oil 
Gaugers and for general meas- 
urements. See your supply 
house, or write for details to 
Keuffel & Esser Co., Hoboken, 
New Jersey. 


KEUFFEL & ESSER CO. 


EST. 1867 


NEW YORK ¢ HOBOKEN, N. J. 


Chicago © Detroit ¢ Los Angeles 
St. Louis © San Francisco ¢ Montreal 


Wy) ECONOMY 


without Sacrifice 





ern, satisfactory and economical method of 
reclaiming old pump liners. COST, ABOUT 


Here is a new liner sleeve especially de- 
signed for use in slush-type reciprocating 
mud pumps. Operators and drilling contrac- 
tors have found it to offer a high degree of 
economy and a most satisfactory method 
of reclaiming pump liners. See illustration. 


The Liner Sleeve is made of 4145 to 4150 
alloy steel, heat treated to provide a sur- 
face hardness 60 to 65 Rockwell, with a 
tolerance of 3 points variation. The liner 
is finished with a microhoned bore to size. 


A guarantee on our Liner Sleeve is made, 
equal to a carburized or flame treated 
new liner. We rebore or sleeve liners in 
\44"" sizes. 


4 i : 
q 4 
a 


a, 


Ship your liners through your supply 
store. Freight paid both ways in Mid-Con- 
tinent area. Freight allowance outside Mid- 


Continent $4.00 per c.w.t. 
Patented 


Give us an opportunity to quote on your liner requirements. 
We positively can save you money. 


> 


1SPECIALTY SALES SERVICE | 


330 W. 25th _ —— 














P.O. Box 8121 
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Removable Sleeve Pump Liner is a mod- | 


35% OFF THE PRICE OF A NEW LINER. = 


Phone T. 8169 
Houston, Texas 














.» 0 much 
easier-to-handle 
2» to 4 geared 
Pipe Threader 


Quick - set 
workholder — 
fully enclosed gear. 


New ERS 0 No. 4P 


@ Now you can have a 2/2" 
to 4" geared threader you 
can handle with unusual 
ease — Carry it, put it on 
pipe; it’s got handles you 
can get hold of and con- 
trol it with. That’s only 
one of the many RIZAID 
features of this new 4P die 





Balanced Loop-handles. Easy 
to pick up and put straight on 
pipe— won't slip or tip over. 
Easy to Carry.... 
Quick-setting Workholder. 
Mistake-proof — sets to size 
before you put it on pipe, no 
bushings. . . . 

Extra Easy Upkeep. Twin- 
anchored drive shaft turns in 
oilless bronze bearing — never 
needs oil. Grease packed gear 
fully enclosed. ... 


Easy Pipe Threading. Four 
sets of 5 high-speed steel dies 
easily cut clean accurate threads. 
Ratchet handle with each 4P; 
Rizaip universal drive shaft 
available for power drive. 


Make sure of these easier- 
work advantages— buy the 
4P at your Supply House. 
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Public Relations Chief 
Named by Western Group 

Jerzy Luboviski, former city editor of 
" the Los Angeles Daily News and the San 
Diego Daily Journal, has been appointed 
public relations representative of the 
Western Oil and Gas Association with 
headquarters in Los Angeles. The asso- 
ciation represents approximately 90 per- 
cent of the oil industry on the west 
coast. 

For two years prior to taking over 
the city desk on the Journal and then the 
Daily News, Luboviski was assistant direc- 
tor of public relations for North Ameri- 











can Aviation, Inc. He also was with the 
United Press, working in the Los An- 
geles bureau, and worked for the Los 
Angeles Examiner. 


Oklahoma City Geologists 
Elect Wheeler President 


Dr. Robert R. Wheeler, consulting 
geologist, was elected president of the 
Oklahoma City Geological Society. Other 
officers include.L. R. Wilson, The Carter 
Oil Company, vice president and chair- 
man of the program committee; Elwin 
Owens, Phillips Petroleum Company, 
treasurer, and John Janovy, Tide Water 
Associated Oil Companies, treasurer. 








Bottom Water 


is a drain 


on profits 





Eagle Lead Wool 


shuts out Bottom Water! 


To insure an uninterrupted flow of 
oil from your wells, banish bottom 


These 3 Eagle Bearing 


Metals meet most 


water with economical Eagle Lead 


Wool. This finely stranded metallic 
wool, tamped around the hole, 
effectively seals every crack, becomes 
a permanent, non-corrosive plug. 
Packed in convenient 50-pound 
sacks—easy to place in special 
cartridge-shaped Eagle Wire Con- 


tainers sized to fit all casings. 


EAGLE LEAD WOOL 


AY 774 off Bottom Water— 


ae 2 ’ 
keeps em flou ing. 
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requirements 


Eagle Dreadnaught — for 
extreme speed and heavy-duty 
conditions. 

Eagle Outlasta — for medium 
speed and average-load 
conditions. 

Eagle Durable—for low speed 
and light-duty conditions. 


® 


THE 
EAGLE-PICHER 
COMPANY 


EAGLE 
Epi 


Cincinnati . East St. Louls 
Chicago . Dallas . Kansas City 


Seca 








West-Central Texas Oil & Gas 
Association Elects V. C. Perini 

The West-Central Texas Oil & Gas 
Association elected the following offj- 
cers: V. C. Perini, Jr., president; French 
M. Robertson, vice president; and 
Lester Clarke, vice president. 

Directors are J. P. Byram, C. M. Cald- 
well, M. G. Cheney, L. H. Choate. 
Frank Conselman, Edgar Davis, Dave 
Dean, F. A, Dunigan, Norman Fitz- 
gerald, Art Frazier, E. M. Funkhouser, 
Ed S. Graham Jr., Tom F. Grisham. 
Luther Hedrick, C. W. Hoffman, L. F 
Hooker, J. C. Hunter Jr., W. K. Hyer, 
Phil Kendrick, Chas. Kleiner, E. R 
Marchman, J. E. Mathews, Malcolm 
Meek, W. J. Murray Sr., Harold Neely, 
L. R. Pearson, H. L. Pinkerton, P. W. 
Pitzer, R. L. Ponsler, W. R. Ransone, 
W. J. Rhodes, George Ritchie, Jack B. 
Robert, S. B. Roberts, Charles Roeser, 
Harley Sadler, J. D. Sandefer, Carl 
Springer, O. B. Stephens, W. E. Tyler, 
E. A. Ungren, R. M. Wagstaff, L. A 
Warren, J. M. Weaver, C. K. West, 
J. F. West, Horace White, J. E. White- 
side, G. R. Whitney, and Ernest L 
Wilson. 


Dallas Geophysical Society 
Elects Newton President 


W. W. Newton, Geotechnical Cor- 
poration, has been elected president of 
the Dallas Geophysical Society. K. E 
Burg, GeopRysical Service, Inc., is first 
vice president; D. Ray Dobyns, Mag- 
nolia Petroleum Company, second vice 
president; and W. G. Smiley, Sun Oil 
Company, secretary-treasurer. 

A. E. McKay, The Atlantic Refining 
Company, past president of the society, 
and Paul E. Nash, Magnolia Petroleum 
Company, were elected district repre- 
sentatives of the Society of Exploratior 
Geophysicists 


Paul Torrey Tells Committee 
Of Secondary Recovery Rights 


Authority to permit or regulate se 
ondard recovery operations already ex- 
ists in most oil-producing states, al- 
though in some instances it is probable 
that clarification or amplification of laws 
might be desirable, Paul D. Torrey, 
chairman of the Interstate Oil Compact 
Commission’s Secondary Recovery Ad- 
visory committee, reported to the Com- 
pact’s executive Committee. 

Reviewing laws relating to secondary 
recovery and cooperative pooling or uni- 
tization agreements as they may affect 
such operations, Torrey pointed out that 
many existing secondary recovery and 
pressure maintenance projects would 
not be successful in the absence of some 
form of pooling or unitization of prop- 
erty interests. 

The Compact is urging statutory re- 
view by each state to insure that there 
are no legal obstacles to inauguration of 
most scientifically advanced recovery 
methods. Several states have passed spe- 
cific laws relating to secondary recovery 
operations, Torrey said. In others, au- 
thority to regulate such operations ex- 
ists in the general conservation statute 
1948 
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Petroleum Equipment Suppliers 
Elect McKinney President 


A. W. McKinney, vice president and 
general manager of the National Supply 
Company, was elected president, and 
W. M. Bovaird, president of Boviard 
Supply Company, was elected vice presi- 
dent by the Petroleum Equipment Sup- 
pliers’ Association at its annual meeting 
in Colorado Springs June 7-8. 











A. W. McKinney W. M. Bovaird 


Directors elected are as follows: 

Eastern District: George H. Alten, 
Alten’s Foundry & Machine Works, 
Lancaster, Ohio; Karl Elliott, Acme 
Fishing ‘Tool Company, Parkersburg, 
W. Va., M. L. Gentry, Utility and In- 
dustrial Supply Company, Jackson, 
Mich.; Jene Harper, Franklin Supply 
Company, Chicago; O. M. Havekotte, 
International Derrick & Equipment 
Company, Columbus, Ohio; Mason 
Jones, The S. M. Jones Company, To- 


ledo, Ohio; A. S. Knowles, Parkersburg | 


Rig & Reel Company, Parkersburg, W. 
Va.; Donald W. Mackie, Bradford Sup- 
ply Company, Bradford, Pa.; Frederick 
F. Murray, Oil Well Supply Company, 
Dallas; A. W. McKinney, National Sup- 
ply Company, Toledo, Ohio; Ferd J. 
Spang, Spang & Company, Butler, Pa.; 
and H. Bernard Wehrle, McJunkin Sup- 
ply Company, Charleston, W. Va. 
Mid-Continent and Rocky Mountain 
District: Frank E. Bernsen, Lucey 
Products Corporation, Tulsa; W. M. 


Bovaird, Bovaird Supply Company, | 


Tulsa; E. C. Bolger, W. C. Norris, 
manufacturer, Tulsa; H. B. Gutelius, 
United Supply & Manufacturing Com- 
pany, Tulsa; G. A. Hays, Hinderliter 
Tool Company, Tulsa; W. H. Larkin, 
Larkin Packer Company, St. Louis; 
Walter O’Bannon, Walter O’Bannon 
Company, Tulsa; J. L. Shakely, Jones & 
Laughlin Supply Company, Tulsa; Guy 
A. Thompson, Bethlehem Supply Com- 
pany, Tulsa; Jay P. Walker, National 
Tank Company, Tulsa; S. P. Wallace, 
Maloney-Crawford Tank & Manufac- 
turing Company, Tulsa; and Carl White 
Jr., Franks Manufacturing Corporation, 
Tulsa. 

Southwestern District: Ken W. Davis, 
Mid-Continent Supply Company, Fort 
Worth; R. G. Hamaker, Reed Roller 
Bit Company, Houston; Frank Here- 
ford, Murray- Brooks, Incorporated, 
Lake Charles, La.; Ardon B. Judd, Re- 
public Supply Company, Houston; E. L. 
Lorehn, Cameron Tron Works, Hous- 
ton; Fred Mayer, Continental Supply 
Company, Dallas; Ralph Neuhaus, 
Hughes Tool Company, Houston; Lip 
Norvell, Norvell-Wilder Supply Com- 
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“Business End” 




















of Falcon Products in both 


a i ico if domestic and foreign fields 


is your assurance 


Products of satisfactory performance. 


FALCON LINERS 


Forged from chrome- 
moly alloy and spe- 
cially heat treated to 
extreme hardness, Fal- 
con Liners are honed 
to a mirro-like micro- 
finish. Liners and 
Liner Sleeves are avail- 
able for every princi- 
pal make of pump. 








FALCON RODS 


A harder surface and tougher 





| 

“* core are achieved by Falcon 

| FALCON PISTONS through use of higher carbon 

Heavy-duty solid type. steel and induction hardening. 

Demountable without re- Falcon rods and packing avail- 
moving rod or piston hub. able for all principal makes 
Three hub sizes accommo- of pumps. 


date pistons from 334” to 
9l/,.” diameter. 










Sold only through leading supply houses. 


LOS ANGELES, CALIF 


405 Subway Terminal B 


Branch Warehouses: ODESSA + WICHITA FA 


CASPER * RANGELY = BAKERSFIELD, VENTURA & ALINGA 





Export Representative: Guy —. Daniels, 30 Rockefeller Plaza 
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pany, Beaumont, Texas; George O'Leary) 
Houston Oil Field Material Company, 
Inc., Houston; W. Howard Pape, Jarecki 
Manufacturing Company, Houston; 
Dudley C. Sharp, Mission Manufactur- 
ing Company, Houston, and Wallace D. 
Wilson, Wilson Supply Company, 
Houston. 

Pacific District: J. C. Axelson, Axel- 
son Manufacturing Company, Los An- 
geles; Markley C. Brown, Hiuillman- 
Kelley, Inc., Los Angeles; J. A. Craw- 
ford, The Youngstown Steel Products 
Company, Los Angeles; E. S. Dulin, 
Byron Jackson Company, Los Angeles; 
Rodney S. Durkee, Lane-Wells Com- 
pany, Los Angeles; D. S. Faulkner, The 
National Supply Company of California, 
Torrance, Calif.; H. H. Glen, Emsco 
Derrick & Equipment Company, Los 
Angeles; H. E. Howard, Howard Sup- 
ply Company, Los Angeles; Wendell 
Jones, Bethlehem Supply Company of 
California, Los Angeles; Warner Parker, 
Oil Well Supply Company, Los Angeles; 
John J. Pike, The Republic Supply 
Company of California, Los Angeles; and 
Ted Sutter, Baker Oil Tools, Los Angeles. 

Elsewhere in this issue of WorLp OIL 
is given a report on the important 
transactions of the association with ref- 
erence to the International Petroleum 
Exposition and a report of the principal 
address at the meeting by L. S. 
Hamaker of Republic Steel Company. 

The next meeting of the association 
will be held in the East, probably at 
White Sulphur Springs, W. Va. 


WITH 


WISCONSIN | 
AincCisled- | 
ENGINES 





NOMENCLATURE OFFICERS — wilson Metcalf, 





The Texas Company, was elected 


general chairman of the Oklahoma Steering Committee of the Standing Committee on Oil Field 
Nomenclature of the Kansas-Oklahoma Division of the Mid-Continent Oil and Gas Association with 
headquarters at Tulsa, succeeding the late W. R. (Bill) Thawley. Pat M. Broach, Stanolind Oil 
Purchasing Company and a veteran member of the committee, was elected general vice-chairman 
to succeed Metcalf. In the picture, left to right, are E. L. Thomas, staff assistant, Mid-Continent 
Oil and Gas Association; Metcalf, Sam B. Baird, chief scout, Mid-Continent Petroleum Corporation 
and chairman of the Oklahoma Steering Committee; Pat M. Broach, and Lawrence R. Alley, assistant 
conservation director of the Oklahoma Corporation Commission and state advisor to the comm 'ttee. 


Gas Technology Short Course 
Studies Natural Gas Problems 


Production and transmission divisions 
of the natural gas industry utilized three 
days of the Third Annual Short Course 
in Gas Technology, held June 2, 3, and 4 
at Texas College of Arts and Industries, 
Kingsville, in the study of specific prob- 


Photo Courtesy Oil & Gas Journal 


Operating compressors in the Oil Field is pretty much of a universal job 
for Wisconsin Heavy-Duty Air-Cooled Engines . . . of which this Plomo 
Oil Company VP-4 Power Unit installation at Agua Dalco, Texas is typical. 


Not only do these dependable engines provide air to spare for those 
operations calling for a continuously available source of compressed air 
... but they also supply air to spare for cooling the engine, at all oper- 
ating temperatures. For example, a 20 H.P. Wisconsin Engine, at 1800 
R.P.M., delivers 1200 cu. ft. of air per minute, at a velocity of 2480 ft. 
per min., providing an ample flow of accurately proportioned air around 
cylinders and heads, for most efficient cooling. 


You can't go wrong when you specify “Wisconsin Air-Cooled Engines’ 
for any job within a 2 to 30 H.P. power range. 


WISCONSIN MOTOR 


Corporation 


MILWAUKEE 14, 


ld's Largest Builders of Heavy-Duty Air-Cooled Engines 


WISCONSIN 





WRITE TO HARLEY SALES CO. 


510 Atlas Building, Tulsa, Oklahoma 
M & M Building, Houston, Texas 


Oil field distributors for Wisconsin 
Engines and all types of utility units. 
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lems affecting their operations. Among 
the topics was that of “Automatic and 
Remote Control of Gas Pipe Line Flow,” 
discussed by W. M. Moore, United Gas 
Pipe Line Company, who demonstrated 
principles involved with operating units 
from a typical field installation. 

Centrifugal compressors as gas trunk 
line units were discussed from the design 
angle by Vandiver Mooney, Texas A. & 
I. engineering staff, and from the opera- 
tor’s viewpoint by Dan T. McDonald, 
Magnolia Petroleum Company. The use 
of this type of compressor as low pres- 
sure stage in connection with reciprocat- 
ing compressors in Magnolia’s Seeligson 
plant gave an opportunity to compare 
installation and operating costs of both 
types of equipment in like service. 

Large diameter pipe-lines, scheduled to 
absorb 96 percent of pipe mill capacity 
for the next five years, were discussed 
from the construction angle by L. H. 
Favrot, Latex Construction Company, 
while Stephen D. Day, Barrett Division, 
Allied Chemical & Dye Corporation, 
covered latest developments in types and 
applications of pipe coatings. 

“Trends in Natural Gas Cycling Op- 
erations,” presented by Dr. E. O. Ben- 
nett, consulting engineer, summarized 
progress in maintaining and producing 
gas fields for maximum recovery. 


Petroleum Industry Electrical 
Association Elects D. H. Levy 


D. H. Levy, Magnolia Petroleum Com- 
pany, Dallas, was elected president of 
the Petroleum Industry Electrical Asso- 
ciation at its twentieth annual meeting 
held in Dallas in June. The meeting was 
also attended by members of the Petro- 
leum Electric Supply Association and 
the Petroleum Electric Power Associa- 
tion. 

Other officers elected by the Petro- 
leum Industry Electrical Association are 
R. M. Slough, Ohio Oil Company, vice 
president, and W. H. Massey, Interstate 
Oil Pipeline Company, secretary-treas- 
urer. 
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FOR MAXIMUM SAFETY 
and EFFICIENCY IN SERVICE 


One of the outstanding devices in the oil fields, the 
Ratigan No. 212 Blowout Preventer embodies important 
advanced features essential to maximum safety and effi- 
ciency in service. Made of high pressure steel, it weighs 
only 41 pounds yet has a capacity of 3,000 pounds, assur- 
ing positive safety under all service conditions. 


It is equipped with Ratigan new type retractable rub- 
bers, which can be changed more rapidly by simply 


unscrewing the plugs at each end, when the old ones 


are readily accessible for replacement. 


Two of these blowout preventers of the same size, 
with a nipple of any required length in between, make 
an efficient unit for swabbing. The device also can be 
used for running rods in wells that head or flow in the 
course of operation. 


Made in 242” and 3” sizes, both plain and upset. The 


212” plain type can be supplied in double-female, and if 
male and female are required a short nipple can be used 


RATIGAN 


No. 212 Blowout Preventer 


to make the change. The 212” upset can be supplied in 
male and female or double-female types. The 3” size is 
supplied in male and female types only; but the male 
connection easily can be converted to female by install- 
ing a 3” collar, making a double female unit. 

Ratigan products are the result of thirty years of 
specialized oil field engineering experience, and are 
accepted leaders of their respective types. Consult the 
Composite Catalog for detailed descriptions, specifica- 
tions and list prices. 





EI oe Gye ER eet 











J. P. RATIGAN, 


1213 Santa Fe Avenue 


INC. 


Los Angeles 21, California 


Ratigan Products Are Distributed Through Leading Supply Stores 
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Oklahoma Drilling Contractors 
Elect Earle Flesher Chairman 


The Oklahoma City Chapter of Amer- 
ican Association of Oilwell Drilling 
Contractors has elected Earle C. Flesher, 
Johnson & Flesher Drilling Company, 
as chairman. Jack Abernathy, Big Chief 
Drilling Company, was elected vice 
chairman, and Harry G. Frederickson, 
Grayhill Drilling Company, was elected 


secretary. 
The 19 contractors present had as 
guests P. J. Phillips, University of 


Texas, and E. P. Chandler, Oklahoma 
A. & M., who talked to the chapter 
about supervisory training conferences. 
Phillips reviewed for contractors the set- 
up of the Accident Prevention Through 
Better Supervision clinics being con- 
ducted by the association in the Per- 
mian Basin, in cooperation with the 
State Board of Vocational Training. 


Buchner Elected President of 
Ark-La-Tex Geophysical Group 


The Ark-La-Tex Geophysical Society 
elected Harry M. Buchner, geophysical- 
geological coordinator for The Carter 
Oil Company, to succeed George E. 
Wagoner of Carter, who was the first 
president of the recently organized 
society. 

L, F. Fischer, chief geophysicist for 
the Shreveport district of Sohio Petro- 
leum Company, was named vice presi- 





Jefferson Malleable Unions 


JEFFERSON Style “B” three-piece 
flange union is made with brass-to-iron 
and iron-to-iron seats. Being made of 
highly refined AIR FURNACE iron, it 
assures you of lightweight construction, 
perfect ball joint, and positive seating 
arrangement, whether or not in align- 





ment. 
STYLE “BY” * * * 
HYDRAULIC PRESSURE HATING 
Sizes Test Pres. O.W.G. S.W.P.-550 Deg. 
V2" thru 4” 2000 # 800 # 250# 
5” and 6” 1200# 500# 250# 
8” and 10" 1000 # 400# 250# 


Malleable iron used in all JEFFERSON unions meets ASTM-4733, 
Grade 35018—M. T. 53000 Lbs., giving 75%-more elongation 
50%-more impact value and is 30%-stronger than cupola mal- 


leable iron. 


Obtainable through your jobber 


Jefferson Union Company, Inc. 


691 West 26th St., 
New York 1, New York 


71 Gooding St., 
Lockport, New York 


dent, replacing R. M. (Dick) Wilson of 
The Ohio Oil Company. 

Carl L. Bryan, chief geophysicist of 
the Shreveport district for Gulf Refin- 
ing Company, is the new _ secretary- 
treasurer, succeeding J. R. Walker of 
Arkansas Fuel Oil Company. 


Survey to Determine Amount 
Of Crude Under Stripper Wells 


A study to find out how much crude 
oil lies under the stripper wells of 
Pennsylvania is going forward under 
the direction of the State Topographic 
and Geologic Survey, Department of 
Internal Affairs. William S. Lytle of the 
Geologic Survey is supervising the study. 

J. Paul Jones of Bradford, director of 
production for the Pennsylvania Grade 
Crude Oil Association, said the infor- 
mation on Pennsylvania’s stripper well 
reserves will be combined with similar 
data from other states to create an up- 
to-date picture of the stripper well re- 
serves of the nation. The national sur- 
vey, covering all wells of this type in the 
U. S., is being made by the Interstate 
Oil Compact Commission with the co- 
operation of the Independent Petroleum 
Association of America, and the Na- 
tional Stripper Well Association. The 
data to be obtained include the number 
of producing wells, production, produc- 
tive acreage, oil reserves and related 
information. 


31 Fletcher St., 
Lexington, Mass. 
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National Scouts and Landmen 
Elect Simon Crites President 


Simon Crites, Phillips Petroleum Com- 
pany, has been elected president of the 
National Oil Scouts and Landmen’s As- 


sociation to succeed Howard Brooks, 
Magnolia Petroleum Company. 

Vice presidents are R. E. Wilson, 
Sun Oil Company, Houston; Herman 


Pontius, Ohio Oil Company, Midland, 
Texas; and O. L. McNew, Amerada Pe- 
troleum Corporation, Casper, Wyo. 
Howard Pierce, Midstates Oil Corpora- 
tion, Wichita, Kansas, has been elected 
secretary-treasurer, and W. Randy 
Brown, Union Sulphur Company, San 
Antonio, has been named editor of the 
yearbook. 


THE OIL MAN’S CALENDAR 








Aug. 30| Appalachian Gas Measurement Short 
Sept. 1 Course, Annual Session, West 
Virginia University College of 
Mines, Morgantown, W. Va. 





SEPT. 
1- 2 | Oil Industry Information Committee, 
Minneapolis, Minn. 

American Bar Association, Section 
of Mineral Law, Seattle, Wash., 
Olympic Hotel. 

American Society of Mechanical 
Engineers, Fall Meeting, Port- 
land, Ore., Reed College. 

Southwest LP-Gas Convention and 
Trade Show, Oklahoma City, 
Skirvin Hotel. 

Pacific Coast Gas Association, Annual 
Convention, Santa Cruz, Calif., 
Hotel Casa del Rev. 

National Petroleum Association, 
Atlantic City, N. J., Hotel 
Traymore. 

Independent Petroleum Association of 
America, Annual Meeting. 

San Antonio, Plaza Hotel. 


7- 8 
7-9 
12-14 
14-16 
16-18 


27-28 


OCT. 
3- 6 | American Society of Mechanical 
Engineers, Petroleum Division, 
Amarillo, Texas, Herring Hotel. 

American Institute of Mining & 
Metallurgical Engineers, Petro- 
leum Division, Fall Meeting, 
Dallas, Adolphus Hotel. 

American Association of Petroleum 
Geologists, Midyear Meeting 
Pittsburgh, Pa. 

American Gas Association, Annual 
Convention, Technical Section, 
Atlantic City, Ambassador Hotel. 

Oil Industry Information Committee, 
New York. 

American Association of Oilwell 
Drilling Contractors, Annual 
Meeting, Houston, Rice Hotel. 

South Dakota Independent Oil Men's 
Association, Huron, S. Dak., 
Marvin Hughitt Hotel. 

Indiana Independent Petroleum 
Association, Fall Convention, 
Indianapolis, Ind., Hotel Severin. 

Texas Mid-Continent Oil and Gas 
Association, Annual Meeting, 
Fort Worth. 

American Institute of Mining & 
Metallurgical Engineers, Petro- 
leum Division, Fall Meeting, 

Los Angeles, Elks’ Club. 


14-15 





14-15 


14-15 





NOV. 
8-11 | American Petroleum Institute, 

Annual Meeting, Chicago, 
Stevens Hotel. 

MAR. 
1949 
24-25 | New England Gas Association, Boston, 
Hotel Statler. 














Nomads Chapter monthly meetings; Los Angeles, 
second Wednesday, Jonathan Club, B. M. Landis. 
Secretary. Houston, second Monday, Houston Club. 
Harry E. Estes, Secretary, Telephone Charter 4-761]. 
Dallas, L. A. Little, Secretary, Telephone Justin 
8-1726. Tulsa, third Wednesday, Hotel Tulsa, An- 
thony Gibbon, Secretary, Telephone 3-1844. New 
York, first Monday, Louis Sherry’s, Norris Boulden, 
Secretary, Telephone WIckersham 2-1311, extension @ 
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N. other kind of power excels air power 
in safety, flexibility, freedom from damage 
due to overloading, and simplicity of control. 
That’s why Gardner-Denver air motors find 
such a wide application. These 5-cylinder 
radial air motors are remarkably compact 
They can be controlled to operate at any 
desired speed up to their maximum r. p.m. 
They have unusually high torque for high 
starting loads. They are simple, durable and 


light in weight. | for greater flexibility, 
safety, convenience... 


GARDNER-DENVER AIR MOTORS 





For complete information, write Gardner-Denver Company, Quincy, Illinois 


GARDNER-DENVER SINCE 1859 


DALLAS @ HOUSTON @ TULSA @ ST. LOUIS @ LOS ANGELES @ SAN FRANCISCO 
NEW YORK @ CHICAGO @ PITTSBURGH @ DENVER @ NEW ORLEANS 





July, 1948 » WORLD OIL 267 











TUBING 
SPIDER 


@ One man can easily 
handle this compact, light- 
weight Type “B” Tubing 
Spider. You won't have to 
use a sledge hammer to 
dislodge the slips because 

their narrow backs fit the 

tapered bowl at any nor- 
mal setting level. Slips 
have ample size—won’t 
crush or damage tubing. 

Will fit rotary table or bolt 

to well head; has remov- 

able gate to place around 
tubing. 













Medium Type 
Tubing Spider 







Heavy Type 
Tubing Spider 


Type “B" is available with 5 slip sizes, 1” to 3”. 
Other Guiberson Spiders are the automatic 
“Medium” and ‘‘Heavy” Types. For complete 
data see the Composite Catalog, Pages 1540-44. 


PAT. OFF. 





1948, The Guiberson Corp. 


U.S.A. 


Established 1919 


THE GUIBERSON CORPORATION 





GENERAL OFFICES: DALLAS, TEXAS 
EXPORT OFFICE: 30 Rockefeller Picza, New York 20. 
CALIFORNIA DISTRIBUTOR: W. R. Guiberson Co., 717 
E. Gege Avenue, Los Angeles 1. 

BRANCH OFFICES: Oklahoma City and Tulsa, Okle.; 
Alice, Houston, Kilgore, Longview, Odessa, and Wichite 
Falls, Tex.; Lafayette, La.; Wichita, Kan.; Newark, Ohie. 
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Thomas E. Sunderland has been. ap- 
pointed general counsel of Standard Oil 
Company (Indiana) 
to succeed Buell F. 
Jones, who died last 
November. A. L. 
Green has been pro- 
moted to associate 
general counsel, He 
has been senior gen- 
eral attorney for the 
company. Sunderland 
goes to Indiana 
Standard from the 
position of general 
counsel of its subsi- 
diary, the Pan Amer- 
ican Petroleum and 
Transport Company, 
New York. He joined Pan American in 
1940, but interrupted his business career 
to serve as a colonel in the Army Air 
Forces. In the office of the Secretary of 
War, he had an important part in ana- 
lyzing industrial plants. His knowledge 
of oil and synthetic oil refineries was 
applied particularly to selecting bomb- 
ing objectives in enemy held territory. 
Green entered Standard’s law depart- 
ment in 1920 after general practice and 
service as head of the law department 
for the Chicago board of local improve- 
ments. He has been a general attorney 
for many years. While his work with 
Standard has been broad in scope he is 
known particularly as a specialist in the 
law of trade marks and as supervisor 
of the suit in which the Indiana com- 
pany successfully barred use of the trade 
name “ESSO” by Standard Oil Com- 
pany (New Jersey) in Standard of In- 
diana territory. 


Thomas E. Sunderland 


¥ 


James C. Martell, vice president, has 
been placed in charge of operations of 
the Coastal Oil Company, Newark, N. 
J. Martell, joined Coastal in June, 1947, 
and became vice president March 1. Be- 
fore joining Coastal, Martell was civilian 
chief of the Petroleum Requirements 
Section of the Fuel Division, Washing- 
ton, D. C., and during the war served 
in the Navy as fuel officer. 


¥ 


Thomas Brownfield has been elected a 
director of The Car- 
ter Oil Company. He 
joined Carter in Tulsa 
in 1927 and became 
chief scout in 1935, re- 
maining in that posi- 
tion until 1914, when 
he was named an ex- 
ecutive assistant in 
the producing depart- 
ment of Standard Oil 
Company (New Jer- 
sey) with headquar- 





ters in New York. 
He rejoined Carter 
in 1946 and is now Thomas Brownfield 


manager of the com- 
pany’s economics department and coor- 
dinator of manufacturing and marketing 








‘ 


Men in the Industry NEWS 


Fit 


Dr. Harold Vagtborg, president and di- 
rector of Midwest Research Institute at 
Kansas City, Mo., since 1945, has an- 
nounced his resignation to permit him 
to accept an appointment as president 
and director of Southwest Research In- 
stitute based in Houston, director of the 
Institute of Inventive Research, director 
of the Foundation of Applied Research, 
and technical director of the 3500-acre 
Essar Ranch, all located just outside the 
city limits of San Antonio. All four in- 
stitutions were founded by Tom B. Slick, 
Jr., oil man and rancher of San Antonio, 
Dr. George E. Ziegler, executive scien- 
tist, will continue in this position and 
also will take over the administrative 
responsibilities of Midwest Research In- 
stitute until Dr. Vagtborg’s successor 
is announced. 


¥ 


O. D. Donnell has retired as president 
of The Ohio Oil Company after more 
than 21 years in that office. He will 
continue as a director until his normal 
retirement date, October 1. J. C. Donnell 
II, will succeed his father as presi- 





O. .D. Donnell 


J. C. Donnell 


dent. Other officers elected are W. B. 
Emery, O. F. Moore, R. C. Gwilliam, 
C. Z. Hardwick, and G. E. McCullough, 
vice presidents; E. B. Redpath, secre- 
tary, and C. H. Smith, treasurer. O. D. 
Donnell has been associated with The 
Ohio Oil Company since 1906 and presi- 
dent since 1927. His son began his per- 
manent employment with the company 
in 1932, after his graduation from Prince- 
ton University. He was elected to the 
board of directors in 1936 and became 
vice president a year later. 


¥ 


Frank T. Clark, geologist in the Houston 
office of Cities Service Oil Company, 
has been appointed division geologist for 
the new division office opened by Cities 
Service in Fort Worth early in June to 
handle exploration activities in North 
and West Texas and New Mexico. Frank 
Cooter, landman at Wichita Falls, has 
been named division landman, and E, J. 
Gemmill, division geophysicist at Hous- 
ton, has been appointed to a similar post- 
tion in Fort Worth. G. N. Shell and 
A. O. Kirkbride, seismologists, R. &i 
Nixon, computer, and H. L. Abbott, 
draftsman, have also been transferred | 
from Houston to the new division office. 
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For AIR * GAS > WATER & PETROLEUM PRODUCTS 


THE NEW -4acomatic 
VALVE 


USES NO LUBRICANT SEAL 





30° 
FLOW 
PASSAGE 


DESIGNED Specifically for Cold Service to 20004 CWP 180° F. 


Grove Seat-Seal Valves represent the most startling develop- 
ment yet perfected in valve design and construction. Through 
a most unique arrangement, a soft pliable synthetic rubber ring 
is pressure sealed over dirt and solid particles, at the moment 
the metal valve disc is seated on its metal seat ring. As the valve 
is opened, the flexible rubber ring is pressure released, and its 
elastic resilience ejects any dirt. An unusual feature is the fact 
that the soft rubber ring is never blown away or damaged, even 
though the valye is opened and closed many thousands of times. 
A full floating seat ring that aligns itself to a solid non-turning 
plug and stem unit is employed. The valve closes in the direc- 
tion of flow so that no working parts are exposed to cutting 
action or erosion. An encircling cap shields all threaded sur- 
faces from paint, dirt, dust and damage. Sealed-in lifetime lubri- 
cation is zoned entirely away from the flowing fluid. All work- 
ing parts are readily replaceable in the field without special 
tools. 


As Fully Dependable 





THE Greatest 
VALVE DEVELOPMENT 
IN 2O YEARS 





Avatlable in sizes from 14” to 2” Grove Seat- 
Seal Valves embody the same high stand- 
ards of: dependability as the widely used 
Grove Regulators. Like Grove Regulators, 
these valves will render years of service in 
hardest usage. Quick replacement of worn 
parts provides the equal of a new valve ina 
matter of minutes, Request Bulletin 5060. 


As The GROVE REGULATOR 


=~ 


GROVE REGULATOR CO. e 6529 HOLLIS STREET e OAKLAND 8, CALIF. 
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We deliver small condensers and feed water 
heaters built to your specifications in days in- 
stead of weeks or months. 

Call us also for expert maintenance of your 
condensers and feed water heaters — QUICK 
SERVICE. 


25 Years Successful Experience 


; ENGINEERING CO.1NC 


Gul 


Service, Not Prom 








MINIATURE 
TRI-CONE ROCK BITS 


FREE TURNING CONES.... 
. +... FOR WATCH FOBS OR CHARMS 





Precision made of brass. Beautifully 
finished. Gold plated $5; nickel 
plated $4. Money order or 
C.0.D. orders filled prompt- 

ly. Specify ring type or 
with strap as illustrated. 


JOHN H. 
MARTIN 


Richmond, Texas 












BARRET 


SPECIAL ZIG te 
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| the corporation since 


| 1931, 


assistant 


| sistant 
| comptroller. Mellon is one of the found- 
| ers of the Gulf Oil Corporation and was 
| president 


| and 











MEN IN THE 


INDUSTRY 


NEWS 











W.L. Mellon J. F. Drake 


| W. L. Mellon, active head of Gulf Oil 


Corporation for 45 years, has retired as 
as chairman of the 
board of directors. 
He will continue to 
serve as a member 
of the board. J. F. 
Drake, president of 


will succeed 
Mellon as chairman 
of the board. J. E. 
Nelson, Gulf vice 
president and treas- 
urer, has been elected 
executive vice presi- 
dent. H. A. Gidney, 
vice president and 
comptroller, has also 
been made an executive vice president. 
S. A. Swensrud, executive vice president 


J. E. Nelson 





S. A. Swensrud 


H. A. Gidney 


since 1947, is new president of the cor- 
poration. H. R. Moorhead, Jr., former 
treasurer, has . been elected 
treasurer, and W. L. Naylor, former as- 
comptroller, has been elected 


from 1909 to 1931, when he 
was elected chairman of the board of 
directors and appointed chairman of the 
executive committee. Drake, Mellon’s 
successor, joined Gulf in 1919 as assist- 
ant to the president. He left the com- 
pany in 1923, returning in 1931 as presi- 
dent, director, and a member of the 
executive committee. Swensrud, the new 
president, joined Gulf in 1947 as execu- 
tive vice president and director, 


¥ 


H. H. Maddren has been elected presi- 
dent of Republic Petroleum Company, 
succeeding C. C. Spicer, who has re- 
signed after heading the company since 
1922. Raymond A. Earle succeeds Mad- 
The 


dren as vice president. company 
| has holdings in California, Wyoming, 
New Mexico. 





C. R. Wallace, supervisor of field opera- 
tions, Geophysical division, Producing 
department, The Texas Company, since 
July, 1943, has been prometed to as- 
sistant to the division manager. Wallace 
joined the faculty of Texas A. & M 
College as an instructor in geology in 
September, 1930, and taught until June, 
1933. He was employed by The Texas 
Company at Houston ag an assistant 
computer in the Geophysical division in 
1934 and assigned to a field crew oper- 
ating in East Texas shortly afterward. 
In 1934 he was transferred to California 
and later was promoted to computer. 
Wallace was made party chief in 1936 
and carried on seismic surveys in the 
San Joaquin and Imperial Valleys and 
in 1943 he was advanced to supervisor 
of field operations with headquarters in 
Houston. 


¥ 


Ken R. Burns has resigned from Dowell 
Incorporated to do consulting work as 
a petroleum geologist and to manage oil 
properties. He will make his headquar- 
ters in Tulsa, where for the past three 
years he has been employed in the re- 
search department of Dowell Incorpo- 
rated. Before this he was service engi- 
need for Dowell in West Texas. 


dust Off the Press! 


12 pocket-size, plastic-bound personnel 
directories covering the entire oil in- 
dustry. Over 40,000 key men are listed. 
First seven books cover Producing and 
Drilling Contracting. 

(1) TEXAS (2) OKLAHOMA (3) 
CALIFORNIA (4) KANSAS (5) 
MICH.-ILL.-IND.-KY. (6) LA.-ARK.- 
MISS.-GA.-FLA. (7) ROCKY MOUN- 
TAIN REGION AND NEW MEXICO 
(8) REFINING, NATURAL GASO. 
LINE AND CYCLING PLANTS (9) 
PIPE LINE (10) LATIN AMERICA 
(11) PIPE LINE CONTRACTORS 
(12) Available May 15th, a list of over 
3,000 ENGINEERS who are active in 
all branches of the oil industry. 
ORDER YOUR BOOKS TODAY. WE 

SEND OUR DIRECTORIES ON 
APPROVAL! 


THE MIDWEST OIL REGISTER 


P. 0. Box 892—Tulsa, Oklahoma 











FOR RENT 


Office and Warehouse 
space on Canal at Harvey, 
La. Rail and water facili- 
ties. 


Write Box 176-WO, 
WORLD OIL 
Houston, Texas 
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Hewitt Rotary Drilling Hose protects your profits 






You're looking at profit protection 
in the making! 


This Hewitt craftsman is building a 
leakproof coupling into a Hewitt 
Rotary Drilling Hose. He is building 
the coupling into the carcass of the 
hose, thereby making it an integral 
part of the hose wall. This assures a 
high-pressure seal and a com- 
pletely rubber-lined, unrestricted 
fluidway throughout the entire hose. 
And it eliminates the need for 
external clamps! 

But this profit-protection feature is 
only one of many which make Hewitt 
Rotary Drilling Hose so popular 
among oil men everywhere. 


For example, its tough yet flexible 
carcass effectively withstands high 
pressures. And its strong cover 
resists stripping action and abrasion. 


So choose the type of Hewitt Rotary 
Drilling Hose best suited to your 
needs .. . Monarch for deep well 
drilling, Ajax for medium well drill- 
ing, Conservo for slim hole drilling. 


HEWITT RUBBER DIVISION, HEWITT-ROBINS INCORPORATED 7 
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Write for detailed information. 
Address Hewitt Rubber Division, 
240 Kensington Avenue, Buffalo 
5, New York. Or consult your near- 
est Hewitt distributor listed below: 


Mid-Continent Supply Company 

Norvell-Wilder Supply Company 
Jarecki Manufacturing Company 
Standard Supply & Hardware Co. 
Bethlehem Supply Co. of California 


HEWITT 


ROTARY 
_ DRILLING HOSE 





with built-in, leakproof couplings 





You can’t buy better hose 


for oil well drilling! 


Guaranteed test pressure! Monarch 

Rotary Drilling Hose is guaranteed 
on delivery to withstand test pressure 
of 5000 lbs. per square inch; AJax, 4000 
lbs.; Conservo, 3000 lbs. for 214" I.D.; 
2,000 Ibs. for 3”. 


2 Leakproof couplings! Hewitt built-in 
couplings assure unrestricted, com- 
pletely rubber-lined fluidway. No ex- 
ternal clamps! 


&) Special Inner Tube! The special-pur- 
pose, oil-resisting inner tube is spe- 
cially compounded to resist abrasion 
and oil emulsion drilling mud. Tube, 
carcass, cover, couplings buiit to work 
as single unit. 


Fits your needs! Available in three 
GP ivese--Manesuh brand, 3-wire 
reinforcement; Ajax brand, 2-wire, and 
Conservo brand, 2-wire. 


MANUFACTURERS OF INDUSTRIAL HOSE * BELTING * PACKING 
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AVONDALE 








For DEPENDABLE 
Marine Equipment Repair 
and Construction 


CONSULT 


AVONDALE 
MARINE WAYS, INC. 


River Front, New Orleans Dist. 
Telephones: WAlnut 8970 - CHestnut 5853 
Mailing Address: Westwego, Louisiana 
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MEN IN THE 


INDUSTRY 


NEWS 








Perry L. Nunley, district foreman for 
Skelly Oil Company, was awarded the 
new automobile given by Franks Manu- 
facturing Corporation, Tulsa, during the 
International Petro- 
leum Exposition for 
the best last line to 
a jingle describing 
Franks’ field parts 
and repair _ service. 
Nunley has been with 
Skelly Oil for 18 
years and has oper- 
ated a Franks serv- 
icing unit since 1935. 
Frank’s “last line” 
contest drew 3534 
entries from 28 states 
and seven foreign ° 

countries, including Perry L. Nunley 
Canada, Mexico, 

South Africa, Venezuela, Australia, Ger- 
many, and France. 





¥ 

Hugh L. White, former governor of 
Mississippi, W. C. Leonard, and James 
McClure have been appointed to the 
Mississippi Oil and Gas Board by Gov- 
ernor Fielding L. Wright. Additional 
appointees to the board, authorized by 
the 1948 State Legislature, are William 
Maynard, former assistant attorney gen- 
eral, and Walter G. Johnson, Jr., Jack- 
son, Miss., publisher, who were named 
by Mississippi’s attorney general and 
lieutenant governor, respectively. Mc- 
Clure was selected chairman and Leon- 
ard vice chairman of the group. H. M. 
Morse, who served as supervisor of a 
former oil and gas board since 1938, was 
renamed as supervisor-secretary of the 
new board. 


¥ 


E. L. Adams has retired as vice presi- 
dent, director, and director of the Pipe 
Line department of General Petroleum 
Corporation. J. L. Martin, general su- 
perintendent of the Pipe Line depart- 
ment since 1932, has been elected direc- 
tor of the Pipe Line department and a 
director of the company to _ succeed 
Adams. Adams, a 1908 graduate of the 
University of California, joined General 
Petroleum in 1912 as a civil engineer on 
pipe line construction. He became a di- 
rector in 1932 and vice president in 
1936. Martin went to General Petroleum 
in 1913 as assistant superintendent of 
the Pipe Line department at Taft, fol- 
lowing pipe line experience with other 
companies in Missouri, Illinois, Indiana, 
Oklahoma and California. He has been 
general superintendent since 1932. 


¥ 


Everett B. Roudebush, formerly Gulf 
Oil Corporation scout out of Oklahoma 
City, has been named chief scout for 
the company in the Tulsa office, suc- 
ceeding the late W. R. Thawley. Roude- 
bush is a native of Oklahoma and joined 
Gulf in 1938. He was named to the 
scouting division shortly afterwards and 
has worked in Illinois, Indiana, Michi- 
gan, and Oklahoma, He entered mili- 
tary service in 1943 and when discharged 
two years later, he rejoined Gulf and 
was assigned to Oklahoma City. 





Transfers: 


C. M. Hinton, assistant division petro- 
leum engineer, South Texas Division, 
Producing Department of The Texas 
Company, has been transferred to Cal- 
gary, Alberta, Canada, to take charge of 
petroleum engineering operations for the 
Texaco Exploration Company. Alvin J. 
Martin, former assistant district superin- 
tendent in Illinois, has been assigned to 
Calgary as superintendent of field op- 
erations for Texaco Exploration Com- 
pany... H.R. Sharkey, geologist for 
The Carter Oil Company, from Lander, 
Wyo., to Buffalo, Wyo. . . . Clyde 
Bashara, production engineer for Ander- 
son-Prichard Oil Corporation, from Ok- 
lahoma City district to Hobbs, N. Mex. 
. . . Robert S. Stein, senior clerk for 
Phillips Petroleum Company, from 
Borger, Texas, to Oklahoma City . . 
Jim Karns, Byars Drilling Company, 
from Winnsboro, Texas, to Oklahoma 
City . Albert C. Greer, petroleum 
engineer for Anderson-Prichard Oil Cor- 
poration, from Hobbs, N. M., to Okla- 
homa City .. . G. L. Hawkins, superin- 
tendent for Skelly Oil’ Company, from 
Guymon to Seminole, Okla. 


¥ 


Richard Mungen, senior chemical engi- 
neer for Stanolind Oil & Gas Company, 
has been promoted to research group 
supervisor and placed in charge of the 
chemical engineering group of the proc- 
ess section, Research department, Tulsa. 
J. W. Hamilton, from district landman 
at Shereveport, La., to division landman, 
Central division, Oklahoma City; 
Harold F. Patterson, from assistant seis- 
mograph party chief to seismograph 
party chief at Stamford, Texas; Murry 
J. Flippo, senior clerk to assistant sec- 
tion head, Accounting department, Tulsa; 
James C. Kendall, from group head to 
assistant section head, Accounting de- 
partment, Tulsa; R. F. Mathews, senior 
mechanical engineer to mechanical en- 
gineering group leader, Maufacturing 
department, Tulsa; Eldred E. Hancock, 
from first class engineer to plant fore- 
man, Jennings, La.; David M. Liles, from 
first class engineer at South Jennings, 
La., to plant foreman, Gilliam, La.; Rex- 
ford E. Cheek, from junior petroleum 
engineer, Tulsa, to field engineer, Ulys- 
ses, Kansas; Ray S. Fellows, Jr., from 
petroleum engineer to field engineer, 
Alvin, Texas; John D. Culp, from field 
engineer, Hobbs, N. M., to petroleum 
engineer, Tulsa; Raymond O. Court- 
right, Jr., from petroleum engineer, 
Odessa, Texas, to field engineer, Hobbs, 
N. M.; Clarence L. Kelley, from produc- 
tion foreman, Odessa, Texas, to senior 
petroleum engineer, Fort Worth; Frank 
A. Martin, Jr., from petroleum engineer, 
Elk Basin, Wyo., to field engineer, 
Vivian, La.; John E. Lang, from field 
engineer, Rangely, Colo., to petroleum 
engineer, general office, Tulsa; Bryan E. 
Mitchell, Jr., from junior petroleum en- 
gineer to field engineer, Liberty, Texas; 
Gus F. Obenhaus, Jr., from junior pe- 
troleum engineer to field engineer, La- 
fayette, La.; Thomas L. Cullom, Jr., 


from junior petroleum engineer, Woods- | 


boro, Texas, to field engineer, Beau- 


mont Texas. 
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’ Casing and tubing heads are no place for soft, resili- , 
ent seals. You have too much at stake to entrust these 
yital between string seals to anything less than the — a 
PECTORHEAD “RING OF STEEL,” provided by a good ee 
yeld plus API ring gasket. 

Time and thousands of installations have proved the 
leak-proof permanence of the RECTORHEAD “RING 


OF STEEL” seal. It never requires changing . . . won't 
freeze or deteriorate . . . won’t burn out. . . resists 
anti-corrosion chemicals. JRE | : 
* RECTORHEAD “Ring of Steel” seal can be made on LU) =. 


any grade of pipe, quickly and easily. Your regular 
welder can weld the patented welding ring to the pipe 


without the use of special equipment. Weld and weld- 


They re 
Foy | od DR 
RING OF STEEL 


jing ring are never subjected to strain or tension, even 
vhen the flange bolts are pulled-up. 

Be sure you're safe. Put on a RECTORHEAD casing 
head and then hookup with a RECTORHEAD Christmas 
Tree, that has “Ring of Steel” seals throughout. 


RECTOR WELL EQUIPMENT CO., INC. 


FORT WORTH, TEXAS 
Fort Worth Plant: 1100 N. Commerce St. Houston Plant: 2215 Commerce St. 
REPRESENTATIVES IN ALL AGT¢(Vié Fhe 
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MEN 


IN THE 


INDUSTRY 


NEWS 








Carl G. Herrington, | 

assistant manager of 

the Production de- 

partment for The 
Carter Oil Company, 
Tulsa, since Decem- 
ber, 1947, has been 
promoted to mana- 
ger of the depart- 
ment. Herrington 
joined Carter in 1934 
and served in Okla- 
homa, in the Rocky 
Mountain district, 
and as division en- 
gineer at Mattoon, Ill. Carl G. Herrington 





Clarence F. Hansen has been elected 
president of the recently-organized Cal- 
mara Oil Company. Calmara is a wholly- 
owned subsidiary of the Richmond Ex- 
ploration Company, which in turn is a 
subsidiary of Standard Oil of California. 
The new firm has been set up for the 
purpose of transporting and selling crude 
oil from Venezuela. Hansen has been 
with Standard since 1920. He became 
president of American Gilsonite Com- 
pany, a Standard affiliate, in 1945, and 
for eight years previous was chief engi- 
neer of Standard’s manufacturing de 
partment. 
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Acme rrosser 
Swivel Socket 
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TRUSTWORTHY | 
SINCE 1900 [ 






RUGGEDNESS REAPS REPUTATION 


. . . As proved throughout Acme’s 48-years of 
specializing in Trustworthy Cable Tools . . . In 
Rope Sockets, for instance, whose EXTRA rugged 
character has made them the preference of dis- 
criminating Drillers through 2-generations. 


From billet to finished Rope Socket, every factor for 
maximum field service is safeguarded: By rigid 
specificatons and analyses of premium-grade, COR- 
RECT steels; heat-treatment process, electro-auto- 
matically controlled; and, ‘‘quality-comes-first" 
craftsmanship. 


Every Rope Socket MUST uphold the Acme tradition 
—for greater stamina and performance . . . Factors 
which mean less cost per foot of hole drilled .. . 
Factors which can not, in cable tool manufacture, 
be subjected to ‘‘stop watch” curbs. 


Acme’s Prosser Swivel Socket (Fig. 115) is designed 
for wire cable use .. . As are our Babcock (stiff) 
and Burns Swivel. (Other types for manila cable.) 
All made to API specifications — unless ordered 
special. 

See panel (right) for other Acme Drilling Tools — 
for that EXTRA service you prefer. 


xX & KR KR BR RS 


See Acme's new Catalog -insert in 
Composite Catalog (Vol. 1) — or 
write us TODAY for full infor- 


* 
* 
mation on any Cable Tool needs. 


+ + + 


PARKERSBURG, W. VA. 
Export Office: 19 Rector St., New York 6, N. 
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More of EVERYTHING 
Yoo Need in an 
Acme String... 





A—Wire Line Clamp, 12” 
B-<QBurns Swivel Socket 
C—Drilling Jor 
D—Drilling Stem 
E—Bailer 

F—Drilling Bit 


R. C. Brown has been elected vice presi- 
dent, director, and manager of Hudson’s 
3ay Oil & Gas Com- 
pany, Ltd. a_sub- 
sidiary of Continen- 
tal Oil Company 
Brown whose new 
headquarters will be 
in Calgary, was for- 
merly assistant to 
the manager of Con- 
tinental’s Rocky 
Mountain region of 
the Production de- 
partment in Denver, 
and has been an em- 
ploye of Continental 
for nearly 24 years. 





R. C. Brown 


Yv 


Dr. J. J. Mullane, assistant to the presi- 
dent of The Carter Oil Company at 
Tulsa, has been transferred to New 
York to serve on the staff of John W. 
Brice, coordinator of production for 
Standard Oil Company (New Jersey) 
Dan W. Cameron, formerly Carter chief 
scout, has been named assistant to the 
president to succeed Mullane 


William K. Whiteford, president of the 
British American Oil Company, Ltd., 
and of The British American Oil Pro- 
ducing Company of Tulsa, was elected 
a director of the Bank of Nova Scotia. 
one of the 11 national chartered banks 
in Canada with offices throughout Can- 
ada and in Great Britain and the West 
Indies. Whiteford, who is a native of 
Los Angeles and a graduate of Stan- 
ford University, is active in the API 
and a member of AIMFE. 


¥v 


H. H. Arnold, Jr. has been appointed 
manager of the Rocky Mountain divi- 
sion, Producing department, The Texas 
Company, effective June 1. 

Arnold who has been assistant mana- 
ger of the division 
since February 1, 
will succeed Hugh 
A. Stewart, who is 
retiring after 25 years 
with the company 
and more than 35 
years in the mining 
and oil industries in 
the U. S. and foreign 
countries. 

Arnold was em- 
ployed by The Texas 
Company at Houston 
in the Geophysical 
Department in 1927. 
After serving as dis- 
trict geologist for the company at Shaw 
nee, Okla., he was named Oklahoma 
division geologist in 1938. 
after the war 





H. H. Arnold, Jr 


Returning to Texaco 
as general superintendent of Illinois dis- 
trict, he was transferred to Tulsa as 
assistant manager, Oklahoma division, 
in October, 1946. He moved to Denver 
manager in Feb- 


as assistant division 


ruary. 
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| JEPENDABILITY 








IN THE FIELD, OKLAHOMA: running a combination 
, string of SMITHway Casing -- 3350 feet of 7-inch 
S-40, and 2150 feet of 7-inch S-80. 


THROUGH | ESEARCH 














IN THE A. O. SMITH PIPE MILL: a special furnace used for normalizing SMITHway Casing. 


SMITHzay CASING: LINE PIPE 


A. ©. SMITH CORPORATION 


¥e New York 17 ° Pittsburgh 19 * Atlanta 3 * Chicago 4 * Tulsa 3 * Dalias 1 
’ Houston 2 * Seattle 1 * Los Angeles 14 °* International Division: Milwaukee 1 
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MEN 


IN THE 


INDUSTRY NEWS 








Dr. Eugene A. Stephenson, professor 
-of petroleum engineering and head of 
the Petroleum Engineering department 
at the University of Kansas, has resigned. 
Dr. Stephenson was formerly chief geol- 
ogist for the South Pennsylvania Oil 
Company and an engineer with Ralph 
E. Davis, Inc. In 1930 he became pro- 
fessor of petroleum engineering at the 
University of Missouri School of Mines 
and Metallurgy, where he remained until 
he joined the University of Kansas 
‘teaching staff in 1937. 


¥ 


Dr. Robert Clinton Page of White 
Plains, N. Y., has been appointed med- 
ical director of the 
Arabian American 
Oil Company. Dr. 
Page will make his 
headquarters in 
Dhahran, Saudi Ara- 
bia, where he will 
supervise the com- 
pany’s six hospitals 
and numerous clinics 
for Americans and 
Arabs. He will also 
direct the over-all 
medical and sanitary 
programs of the com- 
pany in Saudi Ara- 
bia. He was formerly 
assistant medical director of The Texas 
Company. 





Dr. Robert C. Page 











1k 


James B. Anderson 


Wm. C. Hawk 


William C. Hawk, formerly geologist 
for Continental Oil Company at Ven- 
tura, Calif., has been made assistant di- 
vision geologist at Houston. Hawk, a 
native of Pittsburgh, holds a degree in 
geology and paleontology from the Uni- 
versity of California. James B. Anderson, 
geologist at Los Angeles, has been trans- 
ferred to Shreveport and promoted to 
district geologist. He succeeds Edgar 
W. Kimball, who recently went to Hous- 
ton as Continental’s division geologist. 
Harry H. Hurd has been promoted from 
geologist at Ponca City, Okla., to dis- 
trict geologist at Oklahoma City. He 
succeeds W. Baxter Boyd, who has 
been made division geologist at Fort 
Worth. 


¥ 


George W. Strake, oil man and philan- 
thropist, and Mrs. Strake have given a 








THOMPSON-HAYWARD 


_FORMALDEHYDE 


for corrosion control 





cents a day. You can 


and well waters. 


Dallas Houston 


You can protect your casings, rods, and 
all exposed metal parts for only a few 


@ SAVE ON PULLING COSTS 
@ SAVE ON NEW STEEL 
@ SAVE ON SHUTDOWN TIME 


Thompson-Hayward Formaldehyde 
gives dependable protection from hydro- 
gen sulphide corrosion and corrosive mine 


Write our nearest office 
for detailed information 


THOMPSON-HAYWARD CHEMICAL CO. 


Denver 


... another reason 
why drillers prefer 


50-acre tract of land valued at $200,000 
to the University of St. Thomas in 
Houston. 

Y 


Dr, Frank S. Hudson has been named 
consulting geologist to Capital Company, 
Los Angeles. Hudson is a graduate of 
the University of California in the class 
of 1912, receiving his Ph. D. degree in 
1920. He has been actively engaged in 
petroleum geology and engineering since 
that time for Union Oil Company of 
Delaware, The Ventura Consolidated 
Oil Fields, and Shell Oil Company. He 
has also had extensive experience in 
mining engineering during the war and 
from 1946 has been a consulting geolo- 
gist. 


v 


L. L. Aitken, Jr., has been appointed 
executive assistant to 
W. H. Ferguson, ex- 
ecutive vice presi- 
dent of Continental 
Oil Company at 
Denver. He has been 
associated with Con- 
tinental as an attor- 
ney in Denver for 
the past ten years. 
He formerly prac- 
ticed law as an asso- 
ciate of the firm of 
Dines, Dines and 
Holmes, Denver. 





L. L. Aitken 





BRAKE LINING 


There’s no grabbing when Standco Lining is used. It has a nice feed- 
off and slight lever pressure controls the heaviest strings of pipe. 


More deep wells have been drilled with Standco 
than with all other blocks combined. 


Be sure Standco No-Smoke Brake Lining is on all your rigs. 


STANDCO BRAKE LINING COMPANY 


Tulsa San Antonio 


New Orleans 


Wichita 


(B) 











Factory and General Offices 


2701-2801 Clinton Drive 


Houston, Texas 
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eee Not Built On 


A full-torque power take-off is built into the case of Model 3-T-92 
Fuller Auxiliary Transmission. By making the power take-off an integral 
part of this three-speed auxiliary, Fuller has eliminated the loosening 
and separation of parts that sometimes occur in a combination of auxiliary 
and top-mounted power take-off. The result is a trouble-free unit for heavy-duty 
trucks engaged in logging, rigging and other operations which 
may require power for truck-mounted winches, generators or 
pumps. Model 3-T-92 maintains the Fuller 
Manufacturing Company’s reputation for 
transmissions that are easy-shifting, 















quiet-running and long-wearing. 


FULLER MANUFACTURING COMPANY, TRANSMISSION DIVISION 
KALAMAZOO 13F, MICHIGAN 


Model 3-T-92 is also distributed through the dealer organization of 
TULSA WINCH DIVISION OF VICKERS, INC. 
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Herbert Milton Ash, 57, a partner in 
and manager of the Crown Drilling 
Company, died May 17 at Wichita, 
Kansas. He entered the oil business as 
a driller in West Virginia at the age of 
17 and went to El Dorado, Kansas, in 
1916. For 22 years he was associated 
with E. B. Shawver, Wichita indepen- 
dent operator. In 1934 he moved to 
Ellinwood, Kansas, and organized the 
Crown Drilling Company. 


¥ 


I. C. Eakin, 78, Dewey Okla., resident, 
died May 28 in Tulsa. He fortnerly was 
employed by the Cudahy and Tyler oil 
companies and was field foreman for 
Sinclair interests at Shidler, Olsla., for 
a number of years. 





| DEATHS 





David L. Owsley, 78, Tulsa oil man, 
died May 29. During his early residence 
in Oklahoma, he was secretary-treasurer 
of the old Wolverine Oil Company and 
served as receiver for the Sapulpa Re- 
fining Company during the early 1920's. 
Later he became an independent oil 
operator with properties near Bartles- 
ville, Okla. 


Yv 


M. J. (Mike) Sullivan, 73, independent 


oil operator, died May 5 at Kansas City, 


Mo. 





DAN L. CLARK 









SEX 





W. M. AVERILL 


DAN L. CLARK 
DRILLING 


COMPANY 


OIL AND GAS WELLS 


RUPERT COX 


Drillers of 


POWER 
AND 


STEAM 
RIGS 


WILSON BUILDING 
CORPUS CHRISTI, TEXAS 








Local 7746—7747 





Telephones 





Long Distance 95 
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Alexander Scott Donnelly, 75, former 
division production superintendent of 
the Kansas-Oklahoma Division of The 
Texas Company, died May 28 at Hays, 
Kansas. He joined The Texas Company 
in the early days of the Glenn pool and 
was active through the development of 
Cushing, Seminole, and Tonkawa. He 
was division production superintendent 


in Tulsa at the time of his retirement 
in 1934. 
Vv 


Ralph A. Hantzsch, 
51, manufacturing 
superintendent in the 
Shell Oil Company’s 
exploration and pro- 
duction research lab- 
oratory in Bellaire, 
Texas, died May 27. 





Hantzsch, who had 
been with Shell for 
the last ten years, 
was formerly associ- 
ated with The Edi- 
son Company in 


Orange, N. J. Hae 
held an electrical en- 
gineering degree 
from the University of Wisconsin, where 
he also served as an instructor. He was 
a member'of the American Chemical 
Society, the Institute of Radio Engi- 
neers, and the American Petroleum In- 
stitute. 


Ralph A. Hantzsch 


¥ 


Raymond T. McNally, 48, former Tulsa 
oil man, died May 22. He was widely 
known in Oklahoma and Kansas, where 
he operated as an independent producer 
4 

Frank M. Donovan, 70, retired Stanolind 
Pipe Line Company employe, died May 
5 at Tulsa. He had been with Stanolind 
for 20 years prior to his retirement in 
1943. He was previously connected with 
the Cosden Oil Company. 


v 


E. D. Erwin, 63, veteran Mid-Continent 
Petroleum Company field auditor, died 
May 24. A resident of Tulsa since 1916, 
he had been affiliated with Mid-Con 
tinent for 28 years. 


v 


James W. Sheridan, pioneer Oklahoma 
oil operator and a former Tulsa, Okla., 
resident, died May 4 at his home at Mat- 
toon, Ill., following a heart attack. He 
went to Oklahoma about 1915, residing 
at Okmulgee and later in Tulsa and 
Wichita, Kans., moving to Illinois about 
seven years ago. 
Y 

Fred L. McDaniels, superintendent of 
production for Midstates Oil Corpora 
tion, Tulsa, died May 13. He was a 
native of Cochranton, Penn., and en- 
tered the oil business in 1901 in West 
Virginia. He moved to the Mid-Conti- 
nent region in 1905 and was connected 
with Prairie Oil and Gas Company and 
The Texas Company. He had been af- 
filiated with Midstates for 23 years. 


¥ 


Glenn Skinner, 70, general manager and 
vice president of Black, Sivalls and 
Bryson, Itic., died May 7, He joined 
the firm 40 years ago as a general office 
clerk at Bartlesville, Okla., and remained 
in that office until 1927 when he was 
appointed branch manager at Tulsa 
Seven years later he was transferred to 
Oklahoma City, where he lived until 
his death. 
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M. O. JOHNSTON OIL FIELD SERVICE CORP. 
3035 Andrita Street, Los Angeles 41, California 


“Servicing California-Permian Basin- 
Rocky Mountain Areas" 


BRANCHES 


BAKERSFIELD, CALIFORNIA. AVENAL, CALIFORNIA 

SACRAMENTO, CALIFORNIA « VENTURA, CALIFORNIA 

SANTA MARIA, CALIFORNIA + ODESSA, TEXAS - CASPER, 
WYOMING « HOBBS, NEW MEXICO 


WORLD OIL 


JOHNSTON OIL FIELD SERVICE CORP. 


5702 Navigation Boulevard, Houston, Texas 
“Servicing Mid-Continent and Gulf Coast Areas" 


BRANCHES 


ALICE, TEXAS - VICTORIA, TEXAS - WICHITA FALLS, TEXAS 
GRAHAM, TEXAS - TYLER, TEXAS - FERRIDAY, LOUISIANA 
LAKE CHARLES, LOUISIANA « SHREVEPORT, LOUISIANA 
LAUREL, MISSISSIPPI »« MAGNOLIA, ARKANSAS 
CHICHASHA, OKLAHOMA 























Larkin Packer Company Opens Wichita Falls Warehouse; 





L. E. Vessels 


A greatly expanded warehouse was 
recently completed by Larkin Packer 
Company, Inc., at 413 East Scott, 
Wichita Falls, Texas, in order to better 
serve the North Texas, Panhandle, and 
Southern Oklahoma area. L. E. Vessels 
has been named the district Larkin sales 
representative for the Wichita Falls area. 

The Larkin warehouse is a 40x80-foot 
quonset-type building. The building in- 
cludes warehouse and office space as 
well as living quarters for the Larkin 
warehouse representative, Jim Ellis. — 

Larger stocks of Larkin cementing 


L. E. Vessels Named District Sales Representative 


and production equipment will be car- 
ried in the new location. The new 
Wichita Falls location is in addition to 
other Larkin warehouses at Houston, 
Corpus Christi, Odessa, Shreveport 
Tulsa, and Great Bend. 

Before he joined the Larkin sales or 
ganization, Vessels represented various 
oil tool manufacturers in South America 
He has also been store manager for 
Wilson Supply Company at Harvey, La., 
and was employed prior to that by the 
American Iron and Machine Company, 
Harvey. 








Northcutt Named Superintendent 
Of Halliburton’s East Texas Division 


Hubert Northcutt, superintendent of 
the Eastern Division of the Halliburton 
Oil Well Cementing Company with 
headquarters at Flora, Ill., has been 
transferred to Dallas where he will take 
charge of the East Texas Division. 

Robert W. Mitchell, former assistant 
superintendent of the Eastern Division, 
has been promoted to superintendent of 
that division and will maintain head- 
quarters at Flora, IIl. 

H. P. Hearn, former superintendent 
of the East Texas Division, has been 
transferred to Denver, where he will 
assume the duties of superintendent of 
the Rocky Mountain Division. 

C. O. Pace, who was formerly super- 
intendent of the Rocky Mountain Di- 
vision, has taken a temporary sick leave. 


Barkley Appointed Sales Manager 
For Raybestos-Manhattan, Inc. 


Littleton .C. Barkley has been ap- 
pointed general sales manager, asbestos 
and rubber products, West Coast divi- 
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sion, Raybestos-Manhattan, Inc. Bark- 
ley, who has been with the Manhattan 
Rubber Division for 23 years, has*been 
until recently its sales manager for 
mechanical rubber products, in which 
capacity he has spent much time with 
industrial distributors on the Pacific 
Coast. Prior to his last position he was 
manager of Manhattan’s New York 
Branch for several years. 


W. R. Persons and K. F. Steingass 
Elected to Lincoln Electric Board 


W. R. Persons, general sales manager, 
and K. F. Steingass, superintendent of 
electrode manufacture, have been elected 
to the board of directors of Lincoln 
Electric Company. 

Persons has been associated with Lin- 
coln since his graduation from Case In- 
stitute of Technology in 1932. Prior to 
his appointment as general sales man- 
ager in 1946, he was the Pittsburgh 
district manager. 

Steingass was first employed for sev- 
eral years in plant supervision at the 
Grasselli Chemical Division of the E. I. 
DuPont De Nemours Company. 





_ Technology, 


Paul H. Shepherd Appointed Assistant 
Treasurer of Oil Well Supply Company 


Paul H. Shepherd, manager of Oil 
Well Supply Company’s Gulf Coast Di- 
vision since May, 1945, has been ap- 
pointed assistant treasurer and will be 
located in the company’s headquarters 
at Dallas. 

Shepherd has been connected with 
Oilwell for 32 years, starting as a book- 
keeper at Winchester, Ky., in 1916, He 
served successively as store manager, 
district manager and assistant division 
manager and was located in _ Illinois, 
Louisiana, Wyoming and Texas, prior 
to his appointment as Gulf Coast divi- 
sion manager in 1945. In 1944 he served 
with PAW in Washington. 


Charles R. Barton Retires From 
National Supply Company Service 


Charles R. Barton, vice president in 
charge of manufacturing for The Na- 
tional Supply Com- 
pany, has retired 
after 30 years of 
service. Barton has 
been a prominent fig- 
ure in manufacturing 
circles of this area 
for nearly 40 years. 
After attending Pur- 
due university and 
Carnegie Institute of 
he _ be- 
came associated in 
1909 with the Na- 
tional Tube Company 
in Ellwood City, Pa. 
He rose from fore- 
man on the piercing and rolling mill to 
assistant general superintendent in 1914 

He became general superintendent of 
the Standard Seamless Tube Company 
at Ambridge, Penn., in 1918 and, ten 
years later, when that company was ac- 
quired by Spang-Chalfant & Company, 
he was elected vice president in charge 
of operations and a director of the lat- 
ter company. 

Since 1937, when Spang-Chalfant was 
consolidated with The National Supply 
Company, he has been a vice president 
and director. In 1940 he was placed in 
charge of all manufacturing operations 
of National Supply’s six plants in this 
country. 





Charles R. Barton 


Bethlehem Supply Company Plans 
To Enlarge Tulsa Plant Facilities 


The Bethlehem Supply Company of 
Tulsa plans to add 24,275 square feet of 
floor space to its present plant to be 
used for welding and fabricating, while 
space now assigned to those activities 
will be devoted to other work. Date 
when construction will get under way 
has not been annouficed but company 
officials hope to have the new building 
completed before the end of the year. 
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men who know the ropes... 
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‘ take EXCELLAY PREFORMED 
every time! 


@ Yes, the Big Demand is for Ticer Brann... because U-S-S 
American Ticer Branp Rotary Lines are famous for their 
smooth, trouble-free performance and long, low-cost service 
life! 

Made of uniformly high quality steel wire to close tolerances, 
TiceR BRAND gives you strength, toughness, and flexibility . . . 
in the right combination ... to stand up tirelessly under the 
most difficult working conditions. You'll find this more supple 
rope easier and safer to handle, too. It has less tendency to 
kink and snarl... and, even when broken, crown wires remain 

























in place and do not porcupine out to injure riggers. . . advan- 
tages which save time, trouble, and money any way you figure 
them! 


Your wire rope supplier can give you immediate delivery on 
any amount of Ticer Branp you need. Anticipate your re- 
quirements. Keep plenty on hand. Don’t get caught with your 
lines down! 












AMERICAN STEEL & WIRE COMPANY wee’ AMERICAN 


Cleveland, Chicago and New York 
COLUMBIA STEEL COMPANY TIGER BRAND 


San Francisco WIRE 40) - 3 


United States Steel Export Company, New York 


UNITED STATES STEEL 





THE BIG DEMAND [S FOR TIGER BRAND 
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EQUIPMENT and SERVICE SUPPLIERS’ 


NOTES 








Macwhyte Company Appoints Minton 
Gulf Coast Factory Representative 


W. Howard Minton 
has been appointed 
factory representative 
for Macwhyte Com- 
pany. Minton will 
headquarter iri Hous- 
ton and travel the 
Gulf Coast Area. 

He has spent many 
years in Texas fields 
on varied lines of 
equipment. He now 
represents Macwhyte 
Company and Mac- 
whyte wire rope and 
slings exclusively. 


W. Howard Minton 





Lester Selig Elected Board Chairman 
By General American Transportation 


Lester Selig, who started work with 
the General American Transportation 
Corporation 33 years ago, has_ been 
elected chairman of the board. Max 
Epstein, who has been chairman, was 
elected chairman of the executive com- 
mittee. 

After some time in the Warren, Ohio, 
and East Chicago, Ind., plants, Selig 
rose through the Accounting and Pur- 
chasing departments to appointment as 
assistant superintendent at East Chi- 
cago. In 1919, after active service 
abroad in the armed forces during World 
War I, he was named assistant to the 
president and in 1931 was elected presi- 





ALTEN 


LG 


UNIT 
SHOWN 
A-40-TC 










Quality Features Include: 


* High Capacity Double-Reduction 
Gear Reducer Chrome-Nickel Steel 
Pinions. Hardened Steel Gears. 
Helical Shaved Gearing. Roller 
Bearing Equipped Throughout. 


*& Double-Row, Spherical Self-Align- 
ing Wrist Pin and Equalizer Roller 
Bearings. 


*& Rigid, All-Welded, Structural Steel 
Samson Post and Frame 


* Adjustable Stroke Lengths, Effective 
Balancing, For Use With Gas En- 
gine or Electric Motor. 


® High Efficiency. Weatherproof Con- 
struction. 


cm a f vial! 
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Complete Pumping 
Unit Specifications. 
Also illustrates Alten 
Casing Heads, Stuff- 
ing Boxes, Stop Cocks 
and hundreds of othe: 
production items. 


SEND 
FOR 


New 


CATALOG 
















ALTENS 


FOUNDRY AND MACHINE WORKS, INC. 


LANCASTER, OHIO 
sold Through Doctors EVOTYW ROSS 











dent. He was elected vice chairman oj 
the board in 1945. 

John P. McFadden of Rockville Cen- 
ter, Long Island, was elected director 
and vice president of the company, to 
succeed Bennett Epstein, retired. Mc- 
Fadden has been with General Ameri- 
can for 33 years. Howard C. Westfall, 
eastern manager for the Tank, Storage 
Terminal division of the company, was 
elected assistant secretary. 


American Manufacturing Company 
Of Texas Appoints John R. Castle 


John R. Castle has 
been appointed ex- 
port sales represen- 
tative for the Amer- 
ican Manufacturing 
Company of Texas 
with offices at 475 
Fifth Avenue, New 
York. Castle became 
connected with this 
company in 1942, and 
after spending some 
time in the plant was 
placed in charge of 
the Houston office. 





John R. Castle 


Minneapolis-Honeywell Regulator Firm 
Fills Five Sales Managerial Positions 


Kent L. Wilson has been promoted 
to southwest region manager for the 
Minneapolis-Honeywell Regulator Com- 
pany, with headquarters in Dallas. A 
graduate of the University of Minnesota 
where he received an engineering de- 
gree, Wilson joined Honeywell as a 
student engineer in 1935. The Southwest 
region, which he now heads, covers all 
of Texas and surrounding areas and in- 
cludes branch offices in Dallas, Hous- 
ton, New Orleans and Wichita. Wilson 
succeeds Karl W. Schick, resigned. 

Succeeding Wilson in Detroit is T. S. 
Carley, who has been sales manager of 
the stoker and wholesale divisions at 
the home office. Carley joined Honey- 
well in 1935 in the production depart- 
ment as an apprentice and in 1939 was 
transferred to sales and subsequently 
moved to San Francisco as a sales en- 
gineer. In 1944 he was returned to Min- 
neapolis to the position he held until 
his latest promotion. 

Walter J. Baak, who has been sales 
manager of the midwestern region, with 
headquarters in Chicago, has been. pro- 
moted to sales manager of the whole- 
sale division, Baak joined Honeywell in 
1935. 

G. M. Kingsland, who has been head- 
ing sales activities of the company’s 
control devices and specialties depart- 
ments, is taking over new duties in the 
heating controls division. His immediate 
responsibility will be to head up sales 
activities of the stoker controls division. 

William S. Robards has been ap- 
pointed Milwaukee branch manager. He 
succeeds L. C. Johnson, who died in 
May. Robards has been in the Milwau 
kee office since 1944 in charge of indus- 


trial division sales. Prior to that, he had 
spent eight years in St. Louis after com 
pleting his Honeywell training progran 
and serving some time as a field eng 
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The Dynamatic brake consists basically of 
an iron armature drum, rotating through 
a magnetic field produced by electro- 
magnets. Eddy currents produced in the 
drum exert a pull on the stationary elec- 
tro-magnets. This braking action depends 
upon the amount of current passed 
through the field coils. The higher the 
current value, the higher the torque de- 
veloped in the brake. The small amount 
of current required is readily available 
from ordinary lighting plants. 


HE Dynamatic electro-magnetic drawworks 

brake provides a braking effect which is 
variable and controllable through a range from 
800 rpm to a drum speed slow enough to set 
slips on the heaviest strings of drill pipe or cas- 
ing, without the assistance of the friction brake. 
Mounted similarly to the hydraulic type brake, 
the Dynamatic drawworks brake is comparable in 
size and weight. Energy absorbed by the brake is 
converted into heat, and dissipated in the cooling 


Sales Representatives: 


= - 
ra 
> 
=\ 


General Offices 
BATTLE CREEK . 


- ange eee ee 


GRIBBIN AND BAYLOR 


CLEVELAND, OHIO. 
MAR. HALL « 


—~— ee oo 


ELECTRO 


ee 


DYNAMATIC 


MAGNETIC ae 





Drawworks Brakes 





water. Remote control at the driller’s position 
permits ease and speed of operation. 


Outstanding characteristics of the Dynamatic 
brake are high torque at low speeds, and the 
complete absence of friction or wear, except on 
bearings, which have been designed oversize to 
permit continuous operation for years. 


The Dynamatic brake is readily applied to prac- 
tically all drilling rigs. 


Los Angeles + Houston «+ Fort Worth 


—— ri CORPORATION e KENOSHA, WISCONSIN 


Subsidiary of EATON MANUFACTURING COMPANY 


Cleveland, Ohio 


CLEVELAND ¢ MASSILLON «+ DE!ROIT « SAGINAW 
VASSAR * KENOSHA «© WINDSOR (CANADA) 


Plants: 
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Oil Well Supply Company Appoints 
Store Managers in Kansas, Oklahoma 


Ralph H. Coplin, storeman at the 


McPherson, Kansas, Oil Well Supply 
Company store since January 1, 1948, 
as been appointed manager of that 
store. He formerly was connected with 
Oilwell stores at El Dorado and Ellin- 
woo d, Ki insas. H, Succe¢ ds Clarence 
W Mi : Ir., vh has tr insterred 
te cake. Okla is store manager 
Morrison served in the Russell, Kansas, 
store prior to joining McPherson store. 
( ! Lance, Wewoka, Okla . store 
manager tor the past vear, has been a] 


I 





Aetna 
BEARINGS 








TO 






ENGINEERED 


CUT 
DRILLING 
cOosTsS 


Standard and Special Ball Thrust Bearings 
@ Angular Contact Ball Bearings @ Special 
Roller Bearings @ Ball Retainers @ Hardened 
and Ground Washers @ Sleeves @ Bushings 


heya 


















EQUIPPED - 
FOR SIZES 
UP TO 


38 INCHES O. D. 
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find Ketn 
Bee 
ARE (easatige equi 


pointed store manager at 
Okla. He succeeds G. T. Way, who has 
transferred to the company’s Gulf Coast 
Division as manager of the Natchez, 
Miss., was located at stores 
in St. Elmo, Clay City and Carmi, in 
Illinois, before serving three years with 
the Navy in the recent war. He rejoined 
Oilwell at the _ Okla., store in 


store. Lance 


Seminole 


November, 1945. and became manager 

if Vew yka, ( )kla., in May i 1947. 
Way has been with Oilwell for 28 
ears He served iT stores at McPher 


n, Kansas, and Fairfax and Okmul- 


Seminole as 


aos 
gee, Okla., Defore going to 
t \ O43 
Kg. es 
( “\\ ¥ A 
\ \\ 
. "a Fis a. a 
> a Pe A 
Ly i OLE. 
2 ¥ a oe 
\ : ae te 





etna bearings siidilinaly pay 

off .. . avoid costly down-time . . . 

pare down maintenance expense 
. stretch equipment life. 

For your next vital applications, 
SAVE WITH AETNAS. ... the bear- 
ingscustom-engineeredtotheextra 
capacity and endurance require- 
ments of oil country machinery. 


AETNA BALL AND ROLLER BEARING CO. 
4600 Schubert Avenue 
Chicago 39, Illinois 


Write for 
Engineering Catalog 
ond name of nearest 
field engineer. 
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Seminole, 
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Byron Jackson Company Names 
Mid-Continent Representative 
K. Williamson has 


sales representative for 
Company, 


Steve 
pointed 
Jackson 


been ap- 
Byron 


Oil Tool division, in +s # 
the Mid-Continent 
area. 


Williamson has 
worked in the oil 
fields most of his life 


and has recently 

| > ’ 
completed an inten- 
sive sales and serv- 
ice training course in 
the Oil Tool Plants. 


He will be in charge 


f the Tulsa office, 
Thompson Building, 
ind will also cover S. K. Willi 
. K. Williamson 
the eastern Oklaho- 
ma and Kansas territories. 


Assistant General Manager for 
Koppers Company Division Named 


Lenvik Ylvisaker has been named as- 
sistant general manager of the Piston 
Ring Division of Koppers Company, 
Inc. He will move to the division offices 
in Baltimore from Pittsburgh, where he 
has been assistant production manager 
for Koppers. 

Dr. T. C. Jarrett has been appointed 
manager of the Enginering and Devel- 
opment Department of the division. Dr 
Jarrett, who has been chief metallurgist 
of the division since 1941, will be respon- 
sible for all research and engineering 

E, S. Freeman, Jr., has been trans 
ferred to the Sales department, R. R 
Jackson has been appointed general su- 
perintendent of shops, J. J. Nolan has 
been named superintendent of Plant 1, 
and J. Rehmert has been made superin- 
tendent of Plant 2 for Koppers 


Texas Sales Position Filled by 
Minnesota Mining, Manufacturing 


Appointment of James A. McRae of 
Houston as “Coro-Gard” sales engineer 
has been announced by the adhesives 
and coatings division 
of Minnesota Mining 
and Manufacturing 
Co., St. Paul, Minn. 

Mc Rae, introduc- 
ing the firm’s anti- 
corrosion coating for 
oil tank interiors, 
will concentrate on 
the Midland-Odessa 
fields. 

The coating was 
announced in Janu- 
ary after four years 
of laboratory and 
field tests. It with- 
stands corrosive ef- 
fects of sour crudes at least two years 
without maintenace, the firm reported. 

McRae, 28, a Marine Corps veteran, 
first worked in the oil fields summers 
as a roughneck, while attending South- 
ern Methodist University at Dallas. 
After the war he worked two years as 
a bidder and estimator on oil field con- 
tracting and construction. 
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Take it from every angle... 


FEATURES 


"mAJIOKR 


Has more flexibility 


Holds steady in the derrick—resists 
pulsation under pressure 


Lasts longer because of balanced, 
engineered construction 


Handles easier in moving from hole to 
hole with less likelihood of damage 


Has G.O.P. Flexlastics tube for all 
methods of drilling, including drilling- 
in with oil or oil-base mud 


Has new Built-In Coupling with leak- 
proof “Lip-Lok’”’ Seal 


ee 


tim 
at 


\ 
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MANHATTAN’S NEW 
RAY-MAN Rotary Hose 


is your best investment 


Manhattan engineers have developed equipment to wind high tensile 
steel-wire under precisioned tension. This makes possible the new Ray- 
Man Rotary Hose construction. 

The New Built-in Type “E” Coupling is streamlined and leakproof. It 
has the new “Lip-Lok” Pressure Sealing Flange (Feature “A” in illustra- 
tion) which provides positive leakproof assurance. 

Check construction from every angle, and you see the reason Manhattan 
can't let you down. Field reports, laboratory research and experienced 
hands on the manufacturing controls keep Manhattan Ray-Man Rotary 
Hose safely ahead of changing oil field conditions. It’s balanced-built from 
“Standpipe to Swivel.” 

Ray-Man is made for 5,000 Ibs. test pressure. The same type in Paranite 
Brand is made for 4,000 Ibs. test pressure. 


STOS: MANHATTAN rnc. 





MANHATTAN RUBBER DIVISION 


WORLD OIL 


aq RAYBE: 








PASSAIC, NEW JERSEY 
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Link-Belt Company Lets Contract machine shop, structural steel shop and North Texas Representatives 
For New Plant, Factory, and Offices a ee It = com!” Named by Technical Oil Tool 
prise pro I itely 0 square Cet 


R. K. Palmer, field engineer, 1s serving 





Link-Belt Company has announced = of for space 
at it has given Vivrett & Vivrett the users of Totco Recorders for controlled 
ntract for the construction of a new ; ; vertical drilling in North Texas and 
lant on a ten-acre plot of ground on Dwyer Promoted to California Sales South Oklahoma fields, with headquar 
Wavside Drive in Houston. J]. A. Pit By Byron Jackson Oil Tool Division ters at Duncan. Hugh Weathersby has 
ringer is the architect and engineer for George ID). Dwyer, former manage: been serving for over a year in_ the 
e new plant the export order department, has been same field engineering job in West 
ncleded in the project be a promoted to California Sales by the Oi fexas, and makes his headquarters at 
story, all-steel factory build: with fool Division of Byron Jackson Com (dessa. 
ree bays, and a two-story office sec pany. Dwyer joined Byron Jackson it 
masonry construction in front 1941 and returned as expediter afte: 
(he plant proper will include a modern army service 





Hugh Weathersby R. K. Palmer 


Expansion of the field engineering 
staff of Technical Oil Tool Corporation, 
l.td., to keep pace with the steadily 
increasing number of Totco Recorders 
in use in active drilling areas has been 
a major objective of the company since 
normal production of Totco equipment 
was resumed after the war’s end 





Luscombe Airplane Corporation 
Begins Deliveries on 1949 Models 


Luscombe Airplane Corporation, Dal 


Economical 






as, has begun deliveries on its 1949 

: Mo | Silvaire Deluxe, which has been 

Get true samples instantly— ictehs restyle i inside and out. Thi 
without interfering with drill- teen major changes have been incorpo 

ing operations! No expensive uted into the new model 

slow-down . . . no special equip- Seats have been redesigned to pri 
ment or technicians needed. Se ee ae ee a 
Thompson Sample Machine is . at . backs | fic <¢ shee area 1s anda 
oted with fiberglass material and 


operated by simple hand lever. 
Pays for the entire separator s 


stainless steel mufflers have been added 


lwo ventilators and a cabin heater pro 
ide fresh air and warmth 


lhe 1949 model is powered by a 90 
“AND SAMPLE MACHINE horsepower Continental engine driving 

a fixed pitch wooden propellor. It has 
1 cruising speed of 115 miles per hour, 
a top speed of 128 miles, and 850 feet 


in a short time. 





per minute rate of climb 


Empire Trust Company Names 
Rice Assistant Vice President 


Charles [Leslie Rice, Jr., has been 
made assistant vice president of Empire 
Crust Company, New 
York 

Since 1945 Rice 
has been engaged in 
the development of 
the bank’s interests 
in the petroleum in- 
dustry, which has in- 


Engineered to be operated by the slightest flow of mud, 


with capacity to handle extreme pressures and volume 

from the deepest wells! Only clean mud goes back into 

the well. No abrasives to wear out equipment. Standard 

equipment on every model, the SAMPLE MACHINE gives cluded the establish- 

accurate foot-by-foot samples of cuttings. Your order aa, Figen ine 
service on oil financ- 


can be filled today. ing and oil invest- 
ments. He is. vice 


ment of an advisory 





chairman of the Eco- 


THOMPSON TOOL CO. ore pone ae 


\merican Institute of 


IOWA PARK, TEXAS ae 
Mining and Metallurgical Engineers 
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HUNT EQUIPMENT IS IN BOTH 
SECTIONS OF YOUR 1948 


COMPOSITE CATALOG 















Hunt’s regular line of welded-in blade drilling bits, 
conventional wire line and side wall coring tools, valves 
and other drilling equipment are shown in Volume 1. 
The newest addition to the Hunt line . . . Roofe Swivel 
Joints, Steel Drilling Hose and Steel Cementing Hose . . . 
} is described in Volume 2 under the name Roofe. /ndivi- 

dual copies of these catalogs are available on request. 













TOOL COMPAN Y 
HOUSTON, TEXAS 


FIELD SHOPS: Houston, Bay City, Corpus Christi, Jennings, Harvey 
EXPORT SALES: Hunt Export Company, 19 Rector St. New York; 
Adva. Pte. R. Saenz Pena 832, Buenos Aires; Port of Spain, 
Trinidad; Mexico City, D.F. 


A BUSINESS BUTLT ON. 






APO A eC RESOD SP AIR = 


SERVICE 
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Cameron Iron Works Opens Store 
To Serve West Texas Division 


Roy Davis, West Texas division man 
iger for Cameron Iron Works, was host 
approximately 750 oil and supply 
men at the opening of a new Cameron 
store at Odessa, Texas. 

Cameron officials and employes who 
ittended the celebration were E. L. 
Lorehn, vice president and general man- otis = 
ager; Ralph McCullough, secretary- - ae | sty 
treasurer; Bob Farmer, assistant sales 
manager; J. M. (Red) Teague, service TWIN DISC MOVES OFFICE—tThe Tulsa Branch Sales Engineering Office of the Twin 
manager; Homer Brown and Gene Teer, Disc Clutch Company has been moved to 2910 East 15th Street from its former location at 310 East 
Houston; and Merle Hooks, Hobbs, Fourth Street. The Tulsa office is in charge of Wade A. Eskridge, assistant district manager, and is 
N. M headquarters for Oklahoma, Kansas, Missouri and Colorado. 














Young Radiator Company Purchases 


SS 

Ay Atlas Imperial Diesel Engine Firm 

E s “ACH The purchase of the Atlas Imperial! 
_ 4 Diesel Engine Company plant and facil- 


ities at Mattoon, Ill, has been an- 

nounced by F. M. Young, president ot 

BY Pia EGAN Young Radiator Company. Young Ra- 

diator manufactures heat transfer prod 

. _— = “ — Bae 

Regan is pleased to announce that they now ucts and has plants and offices at Ra 

mate ‘lable thei ; cine, Wis., with sales and engineering 

ave available their new, compact, offices in principal cities from coast t« 
coast. 

200 TON Young stated that plans are now being 


made to build additional facilities at 


C O M B | N AT | O N Mattoon to accommodate increased pro- 


duction and expansion of the line of 


T RAV E L | N G B L O C K large vertical air discharge cooling and 


condensing units, jacket water coolers 


AND COMBINATION __ #2 ther products. 
CASING HOOK Turner Named Credit Manager 


For Republic Supply Company 


Note these outstanding features: J. W. Turner has been named credit 
manager for Republic Supply Company 
Houston. Turner has 
moved to Houston 
headquarters from 






ONC ete 


1. Shortest overall working height yet offered to the 


industry for a 200-ton capacity combination... Corpus Christi, where 

—13514” from bight of Hook to top of Traveling he was associated 

Block. with the Sam E. 
Wilson Interests. 

2. All forged alloy steel Combination Hook. He is a graduate 


of Oklahoma A. & 
M. and has spent all 
of his business ca- 
reer in the oil indus- 
try. He was em- 
ployed by Lucey 


, Products Company, 

Write Hou for new special Bulletin giving more Tulsa, in the sa J. W. Turner 
ury department, and 
served several years in the Credit de 
partment of Oil Well Supply Company 
at Dallas. 

H. A. McDannald will assist Turner 
as assistant credit manager. 


2. Uniquely designed so that Hook swings at right 
angles to Traveling Block sheaves. 





complete details of this new outstanding combination. 


Steel Improvement & Forge Company 
Appoints Houston Representative 
Harry N. Dunn Company has been 






SAN PEDRO HOUSTON, appointed Houston representative of The 

CALIFORNIA TEXAS , U. S.A. Steel Improvement & Forge Company, 

Cleveland, which produces a wide range 

of forgings, in stainless steel, coppe: 

EXCLUSIVE MID-CONTINENT REPRESENTATIVES: base alloys, monel metal, as well as 
Hunt Tool Company, P. O. Box 1436, Houston, Texas carbon steels. 

EXCLUSIVE EXPORT REPRESENTATIVES: Offices of the Harry M. Dunn Com 

Hunt Export Company, 19 Rector Street, New York City, N. Y. pany are located in the M & M Build 
Avda Pre. R. Saenz, Pena 832, Buenos Aires, Argentina ing. Houston. 
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of dual 





equipment is standard 


production procedure with Kenworth. 








worth’s exclusive ‘‘inside-out dash’’ 
permits easy and speedy service of the 
nstrument panel, 
, = 
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SERVICE » 
MANUAL « Tir, 
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Complete illustrated parts and service 


manuals are provided all Kenworth truck 


owners. 








Kenworth’s continuous full length cab door 
hinges withstand heavy duty service, 


» | 
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Often much depends upon a pin—and this applies especially to the spring pin in a heavy 
duty truck. That’s why Kenworth trucks come equipped with front spring pins and 
bushings of threaded steel. This type of pin and bushing greatly increases the area of 
bearing over the conventional pin and bronze bushing. They form their own labyrinth 
grease seal, effecting a considerable saving in lubricant. The superiority of Kenworth 
front springs is widely acknowledged. They have double wrapped eyes and are 4 
inches wide and 48 inches long—materially increasing the safety and smooth riding 
qualities of Kenworth trucks. The fact that replacement of front spring pins on Kenworth 
trucks due to wear is practically unknown is one more of a long list of reasons why 


Here. more WORTH cn KENWORTH. 
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Directors Name Carl Brockway 
Vice President of Thermoid Company 


Carl Brockway has_ been 
vice president of Thermoid Company 
Prior to his becoming with 
Thermoid in 1941, he was president and 
general manager of Worldbestos Corpo- 
ration, a brake lining manufacturing 
concern. In his new capacity, Brockway 
will be responsible for production of 
brake linings, clutch facings and other 
friction materials for 


elected a 


associated 


Thermoid 


Before entering the friction materials 


industry 
ing experience in the 


he gained a wide manutactur 
automotive 


indus 





Install Them and Forget Them! 


AMERICAN 


try. Starting in 1907 with the Willys- 
Overland Corporation as factory super- 
intendent, he held executive positions 
with the old Interstate Automobile Com 
pany at Muncie, Ind., the Splitdorf Cor- 
poration, and Industrial Research Co1 
poration, 


O. J. Fister Appointed Assistant 
To Vice President of Oilwell 


©. J. Fister has been appointed as 
sistant to L. H. Keim, vice president ot 





Oil Well Supply Company, with head 
larters at Oil City, Penn 
Fister has been with U. S. Steel since 




















AMERICAN 
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AMERICAN 
ROLLER BEARING CO. 


420 Melwood Street 


Pittsburgh, Pa. 





1935, starting with Federal Shipbuilding 
and Dry Dock Company at Kearny, 
N. J. He has been assistant manager of 
industrial relations at Federal since 1943 


Shaffer Tool Names O’Connor 
As Export Sales Representative 


Db. T. O'Connor 
has been appointed 
export sales repre- 


sentative in New 
York for the Shaffer 
Tool Works of Brea, 
Calif., succeeding E 
L.. Carter. O’Connor 
has had 18 years ex- 
perience in foreign 
fields on production 
and drilling jobs and 
has spent three years 
as owner and oper- 
ator of a field ma- 
chine shop in Ro- 
dessa, La. 





D. T. O'Connor 


J. P. Killingsworth Named Manager 
Of Bovaird Supply Store in Duncan 


The Bovaird Supply Company has 
opened an oil well supply store at Dun- 
can, Okla., with J. P. Killingsworth as 
manager. He was transferred from Sem- 
inole, Qkla., where he has been a Bo- 


vaird salesman. Field men are James 
Kiker and Melvin M. Brooks. V. P 
(Pat) MacAnally is the district man- 


ager of the Oklahoma City territory. 

In the past two years Bovaird has 
opened new stores at Odessa, Texas, 
and Pauls Valley, Okla., and an office 
at Dallas. The addition of the Duncar 
store brings the total of Bovaird offices 
and stores to 18. 


Edwin L. Fetzer Joins Staff 
Of Southern Geophysical Company 
Edwin L. Fetzer 
has joined the staff 
of Southern Geophy- 
sical Company in 
Fort Worth with of- 
fices in the Sinclair 
Building. Fetzer was 
formerly with Na- 
tional Geophysical 
Company in Dallas 
for 11 years. He will 
supervise the work 
of several seismo- 
graph crews of South- 
ern Geophysical Com- 
pany in West Texas. 


Bell Receives 35-Year Service Award 
From Goodyear Tire & Rubber Division 

William T. Bell, manager of distribu- 
tors’ sales and a charter member of 
Goodyear Tire & Rubber Company's 
mechanical goods division, recently com- 
pleted 35 years of service with the com 
pany. He received his service award 
from FE, J. Thomas, Goodyear president 

3ell joined Goodyear in 1913 and 
after helping to set up Goodyear’s Akro1 
office, he was made office manager ot 
the Chicago district, which then ex 
tended to the West Coast. In 1919 he 
returned to Akron as sales manager ot 
hose and railroad rubber products, ad 
vancing to his present post in 1939. He 
is still in charge of railroad sales als 





Edwin L. Fetzer 
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IN YOUR NEW COMPOSITE CATALOG: 
GEYSER “PERFECT CIRCLE” CEMENTING SHOES 
FLOAT SHOES . . . FLOAT COLLARS 
GUIDE SHOES . . . CASING SHOES 
CEMENTROL EQUIPMENT 
CASING CENTRALIZERS | 
TUBING HEADS 


CASING HEADS . . . TUBING HANGERS 
CASING SPIDERS . . . CASING CLAMPS 
SWAGE NIPPLES .. . BULL PLUGS 
PACKERS .. . SAND PUMPS 
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for the 


READER 





over your SHOULDER 





You'll find scores of practical ideas in every issue of WorLD 


Ort. But without your own personal copy, you're missing 


many valuable ideas . . . perhaps the one that would have | 


helped you crack that last tough problem. 


Help for the Job Ahead 


producing and pipe line 
work, New methods for new 
problems and new ways to 
tackle old problems are in- 
vestigated and reported. 


The future will bring addi- 





tional tough problems. And 
Wortp Ott will have the 
answers. We say that with 


confidence because our edi- ; ; ; 
Now is the time to start 


those ideas coming to YOU. 
Send in the order blank TO- 
DAY. 


tors, engineers and technical 
writers are constantly in touch 
with men engaged in drilling, 


Subscriptions Limited to Those in the Oil Business 





PUBLISHED MONTHLY 








Specialized for drilling, producing, pipe ‘ine 
operations and management 





3301 BUFFALO DRIVE _ 





_ HOUSTON, TEXAS 





I want to receive WORLD OIL. Here’s my check for 








[_]3 years for $4; { _]2 years for $3; [] 1 year for $2 
NAME ___ POSITION_____ 
COMPANY. _— es . ee 
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a (_] Drilling Contractor [_] Individual Producer 
indies (_] Producing Company (_] Manufacturing | 


[_] Pipe Line (_] Supply 
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J. T. Lewis Appointed Oklahoma 
District Manager for Kobe, Inc. 


V8. 
of the O 


Lewis has been made manager 
klahoma district for Kobe, Inc., 

succeeding John J. 
Prichard, who previ- 
onsly was named di- 
vision field engineer 
of the Mid-Continent 
Technical Service 
section, 

Lewis has been a 
member of the Kobe 
organization since 
1942, starting in the 
shop at Oklahoma 
Citv. He was trans- 
ferred to the Tech- 
nical Service Depart- 
ment as junior engi- 
neer and then to 
sales. He was promoted to Kansas dis 
trict manager in 1946. 


U. S. Rubber Names Chief Engineer 
Of Wire and Cable Department 


Howard H. Weber has been appointed 
chief engineer of wire and cable depart- 
ment of United States Rubber Com- 
pany and A. S. Basil general sales 
manager. Basil has been associated with 
the company since 1926 and Weber 
since 1934. Both men have had wide 
experience in electrical sales and engi 
neering. 

Other appointments announced by C 
W. Higbee, manager of the department, 
are H. J. MacDonald, assistant to the 
manager; H. F. Johnson, assistant 
general sales manager; R, A. Walker, 
merchandise manager; J. A. Leuver, as- 
sistant sales manager in charge of dis- 
D. B. Karlskind, assistant 
sales manager in charge of commodities, 
sales engineering and new projects; G. 





J. T. Lewis 


E. Hubrig, sales manager, Western di- 
vision; C. A. Bartron, chief sales engi- 
neer; A. E. Aune, manager, automotive 


and aircraft wire sales; and R. C. Cas- 


sidy, manager, Uskon sales. 


D. C. Ogden Named Office Manager 
For Oilfield Machine and Supply 


D. C. (Dave) Ogden, formerly with 
Boosh-Ross Compa- 
ny in Houston, has 
joined Oilfield Ma- 
chine and Supply 
Company as office 
manager. 

Ogden handled in- 
side sales in his for- 
mer job and has 
moved into the same 
position with OMS- 
CO. He has been as- 
sociated with oil field 
equipment companies 
for more than 14 
years. 





D. C. Ogden 


Jewett Joins National Tank Company 


L. M. Jewett, formerly with Schoen- 
Kitch at Oklahoma 
City, is now with National Tank Com- 


pany at Hobbs, N. M. 


« 
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EQUIPMENT and SERVICE 
SUPPLIERS’ NOTES 


Two Vice Presidents Elected 
By Continental Supply Firm 


D. D. Dellinger, treasurer of The 
Continental Supply Company since 1940, 
has been elected vice 
president in charge 
of finance. He will 
also continue’ serv- 
ing as treasurer, 

Noble A. Endicott, 
sales manager for the 
past six years, has 
been named vice 
president in charge 
of Gulf Coast oper- 
ations with head- 
quarters at Houston. 

Jack A. Mussler, 
since 1939 manager D. D. Dellinger 
f tubular division, 
has been appointed 
general manager of sales, a newly cre- 
ated position. 

Dellinger poined Continental in 1933 
as assistant treasurer and served in that 
capacity until his elevation to treasurer 
in 1940. Endicott entered the services of 
Continental in 1916 and Mussler became 
associated with Continental in 1935. 


Sheffield Steel Corporation Names 
San Antonio District Manager 


George P. McCracken has been ap- 

inted district manager of the San 
Antonio office for Sheffield Steel Cor- 
pi ion, succeeding George P. Lacy, 
iM has been promoted to manager of 
railroad sales, with headquarters at Kan- 
sas City, Mo. McCracken has served as 
listrict sales representative under Lacy 
for the past three years. 

Walter H. Leo has been appointed 
district manager of the Dallas office. He 
las been associated with Sheffield nearly 
seven year in various capacities and has 
recently served in the St. Louis office. 


Stewart & Stevenson Appoints 
Laredo District Representative 


A. B. (Dick) Grant has _ repoined 
Stewart & Stevenson Services, Inc., as 
representative for the 
Laredo, Texas, dis- 
trict. 

A veteran of four 
years in the Army as 
transport officer in 
the India-Burma 
theater, Grant has 
been associated with 
diesel gas engines for 
more than 14 years. 

He spent several 

years in the Orient 

before the war as ex- 

port representative 

for various manufac- A. B. Grant 
turers. As Laredo 

representative for Stewart & Stevenson, 
he will have charge of sales and service 
on GM Diesel engines and Continental 
Red Seal gas engines for the northern 
section of Mexico and the Wintergarden 
section of the Rio Grande Valley of 
Texas. 
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MAXIMUM SIMPLICITY .. . there are just three parts to WECO Unions 
with complete interchangeability of all similar parts within the same size 
and pressure rating. 


MAXIMUM STRENGTH .. . Stronger, thicker walls on forged steel sub 
ends of WECO Unions resist distortion and prevent failures even after 
repeated use. More actual steel by weight. c 


MAXIMUM SPEED .... Precision cut Acme threads make-up or break-out 
faster with a blow from an ordinary hammer or bar. No special tools are 
required. 


MAXIMUM SAFETY . . . Every WECO Union is built to withstand far more 
pressure than its rating. It is built to take far more abuse than any other 
union. 


SEALS PERFECTLY .. . highly polished spherical male sub seats in the mirror 
finished 45° conical female sub forming a concentric circle line contact which 
gives the highest unit bearing load pressure of any union, resulting in un- 
equaled sealing ability. 





a 





WELL EQUIPMENT MFG. CORP. WECO 


Subsidiary of Chiksan Company ; i 
Houston 1, Texas / ) 


Exclusive Sales Representative Outside Mid-Continent Area —S 
Monutacturers and Distributor 


CHIKSAN COMPANY 1 Oilcld, RemaannTilies 


Brea, Calif New York 7 and Industrial Equipment 
Export Sales: CHIKSAN EXPORT COMPANY, Brea, Calif. New York 7 





























CLASSIFIED ADS SERVICES. PERSONNEL-USED EQUIPMENT 





Rates: Regular Classified (undisplayed) set in this size type: 10 cents per word. If Box 
Number is to be used count an additional six words. Replies forwarded without charge. Situa- FOR SALE 
tion Wanted: 6 cents per word. Display advertisements, set in suitably larger type with ruled 
border: $9.00 per column inch per insertion. Situation Wanted: $4.50 per column inch. All 
classified ads payable in advance. 10% Discount if 3 or more insertions are ordered at one SURPLUS POWER UNITS 
time. COPY DEADLINE: 10th of month preceding date of issue. Send copy and checks to: 
Trading Post Section, World Oil, P. O. Box 2608, Houston, Texas. ; LEROI D-382 oil base, 4 cylinder 
engines, 44”x6” bore & stroke, 57 
HP at 1200 RPM. Complete with 
HELP WANTED FOR SALE TWIN DISC clutch, steel skid, 
starter generator, safety switches 
> iate delivery. 885.00 each 
FOR SALE ees ae 
JOBBER - SALESMAN Rotary drilling rig complete , P 
P : Cardwell Drawworks. Also NEW LEROI D-176 engines @ 
tains yo to carry small iaventory for International and Waukashaw motors $4150.00; 5, 10, 25 KW generators; 
ocal oil fields. Proven necessity to meet aii: . : a alias 17 Mire 
ore ; anna F 7 tardner-Denver pump. Byron Jackson PUP, Hale Fire 
emergency in oil drilling, repeat busi- 44," Carter, Gould, Lombard, Barnes 
ness. Articles appeared in Oi] World 2 centrifugal pumps w engines NEW. 
and Diesel Progress. Excellent possi- Oil well bath rotary table DORE neat a te sarte@ tool, 
bilities. Box 56W, c/o World Oil, Hous- 1600 gallon butane tank. ‘Tank trailers: CRANE & WHEAT. 
ton, Texas. 96 foot mast and all equipment complete LEY Valves: Hobart welders 300 
necessary for drilling operation. amp.: H. H. COFFIELD, c/o W. H 
Now operating in western Kentucky. Priced to ORR. ROCKDALE, TEXAS. 
sell. Contact Ashby Bros. Drilling Co. 1906 
St. Clair Avenue, East St. Louis, Illinois. 











drill pipe. 








Well established, expanding seismo- 
graph company offers openings for 
thoroughly experienced central office 
interpreters, field party chiefs, observ- 
ers and surveyors. Good salaries and FOR SALE 9 | 
opportunity for advancement. Please : — a Ly ew see ec H 
state in first letter type of position No. 10 Unit Rig Draw Works. Twin D 
wanted, education, age, experience, sal- 13000 Caterpillar Diesel Engines, now 
ary expected and date available. Ad working. 
dress: Box 60W, c/o World Oil, Hous- Kiowa Drilling Company, Inc., 717 PIPE GRINDING MACHINE de- 
ton, Texas Union National Bank Bldg. Wichita 2, signed and built to give pipe line 
Kansas. Phone 3-8013. contractors maximum service in 
vicniesmenty: ties ; rare is polishing the bevel on plain end 
ps u : Sseismologists for division office . ° . . 
of major oil company. Men with consider- pipe in preparation for welding 
The machine can be placed on 


able experience as party chiefs preferred. 
These positions very attractive for men pipe easily and quickly, and will 


with families who want to settle in perma- + = j ‘ 

nent locations. Give full details of educa- pe — yh —O & clean the bevel on 24 inch Pape = 
tion and experience in first letter. All or shore peralions 15 seconds, whereas a man with 
replies will be held confidential. Address: file would have to work at least 15 


Box 51W, c/o World Oil, Houston, Texas. minutes. The grinder is constructed 


§ for durability, light weight, effec- 
F() R l ] § tiveness and economy. Electrically 
eUele driven, it may be operated from 


PRODUCTION MOIST SALESMAN ‘ # 
We have excellent opening for man in electric W elding machines on the 
sales of production hoists in Mid-Con- nh Machi d : 
inent area. Engineering educ: , : - . ne Machine was perjected, ana 
tinent area. Engineering education with For immediate conversion to ; ; - f ' 
field experience desirable. Confidential now being manufactured by 


P. O. Box 2092, Houston, Texas purchasers requirements and 





























; “f ; WICHITA TOOL REPAIR CO. 
specications. of Wichita Falls, Texas 


SITUATIONS WANTED Under license from O. R. Hall, inventor. 
Experienced material man and field equip- 


ment. Warehousing, inventories, audits. Field 

offices, including engineering accounting P rf ] W. rk ] ; ide ae : 
Thoroughly trained 20 years major oil com- ort ouston ron 0 S, nc. FOR SALE—7,000 _Complete Rotary Rig 
yanies. Drilling and production. College edu- 94° Moore Jackknife Mast—2 Buda 1879 
rar tn Sober. Go wagon Address 62W, c/o 7200 South Harbor Drive Diesel Engines—20%” Emsco Rotary—G 
World Oil, Houston, Texas. Phone: W 6-9601 500 Emsco Drawworks—6 4”x14” GD Slush 
a ~— ——_—__—______— slouston. Texas Pump—4,000’ good drill pipe. This rig now 
Exceptionally experienced man in drilling, drilling in Barton County, Kansas. All 
pipeline and all phases of production. Oil field equipment in A-1 condition. No commis- 
construction and planning. Over twenty years sion paid. Subject to prior sale. 5 ; 
experience with major oil company. Further MALLARID DRILLING COMPANY, 1016 
details if wanted. Address: Box 61W, c/o For Sale: Oil Field Machine Shop—One of the Union National Bldg., Wichita, Kansas 
World Oil, Houston, Texas. 



































fastest growing towns in Kansas—Best Oil 
play in state. Write to box 317, Plainville 
phone 301. 








GEOLOGIST desires change. Has M.S. in ge- Kansas or 
ology; one year on geophysical crew; 5 years 
in army; two years working Gulf Coast sub- “AbD 2 7 ~ + 
surface with major oil company. Address: FOR SALE For Sale: 49-C Star Spudder 
Box 57W, c/o World Oil, Houston, Texas. IDEAL-AJAX—12x12 Twin Steam Drilling En- ; - 
: gine horizontal fully enclosed reller bearing with 165 HP motor (gas or 
MANUFACTURERS REPRESENTATIVE OR heavy duty. : : . 
SALES AGENCY connection wanted. Do you EQUIPMENT — Automotive relief valves at- gasoline) in good shape for 
need to have your Company and Products tached to cylinders. Ajax throttle valve, me- me : ; 
actively represented by a Graduate Engineer chanical lubricator, steam separator and trap, drilling to 5000 ft. Tools, equip- 
who is a Houston Resident widely acquainted bleeder valves. Approximately 20 ft. API-4 
with the Oil, @¢as and Chemical Industries of rotary chain practically new. Extra 19 tooth ment and 3500 ft. drilling line. 
the Southwest? If so, write Box 59W, c/o ns a ga a abe ae enaee pegs sa bo 
Jorld Oi sto ‘exas, ‘E “as is’ $900.00. Located at umble, nats . ° = P 
osinicetel ne seaecticanninensetunedii Texas. C. J. ROBERTSON, SR., 1546 Mellie Location Southern Oklahoma, 
“aca : g ace igs a 
re ge Bldg., Houston, Texas. Phone Ch. near Durant. 





READ THE TRADING POST 1 No. 45 Fort Worth Spudder, complete with Write Box 1098. Shawnee 
tools to drill 4500 foot well. Condition of rig ss . 


FOR SALES AND SERVICES and tools A-1. For complete inventory of this Okla 
equipment, write Joseph J. Snyder, 503 Oak : 
Street, Carmi, Illinois. 
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